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Whiletechnicalreviewers
and assistedin assuringaccuracyof content,the viewsexpressedin thesetoolkitsare thoseof the authorsand do not
necessarily
reflectthe viewsof eitherthe technicalreviewers
or the agenciestheyrepresent.

Technicalreview was providedby Todd MacFaddenand Karen
Bucklin Sanchez,MontanaStateUniversity;Becky Shannon,
Missouri Departmentof Natural Resources;TheresaHodges,
KansasDepartmentof HealthandEnvironment;andJohn
Steinauer,NebraskaDepartmentof EnvironmentalQuality.
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the Biological SystemsEngineeringDepartment,the Centerfor InfrastructureResearch,and the Water Centerat the University of Nebraskaprovidedpartial supportfor this project.

Thesematerialswere written by JanHygnstromunder the directionof M.F.
DahabandW.E.Woldt. Biological SystemsEngineering,L\ / ChaseHall,
University of Nebraska-Lincoln 68583-0726.Specialthanksto Sheila Smith,
Biological systemsEngineeringartist,for help in layout anddesign.

Althoughinformaiionfrom this documenthas been funded in part by the US EnvironmenlalProtection
Agency under assistanceagreementsR-819653to the Great Plains-RockyMountainHazardousSubstance ResearchCenter headquarteredat Kansas State University,it has not been subjectedto the
agency'speer and administrativereview,and thereforemay not necessarilyreflectthe views of the agency.
No officialendorsementshould be inferred.Materialin the PollutionPreventionTool Kit is intendedonly to
providegeneral information.Contact your state and local officials,local Extensionoffice, and vendors for
informationspecificto your business,locationand equipment.
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Would you like to:
/ Reduceyour operatingcostsby using fewer materialsand supplies?
I Reducehazardousand nonhazardouswaste transportationand disposalcosts?
/ Reduceliability and risks associatedwith hazardouswaste?
/ Reduce the paperwork and record keeping requirementsassociatedwith hazardouswaste?
I Improve workplace safety and employee\health?
{ Help safeguardthe environment?
/ Improve your company's image?
/ Increaseyour company's businessactivities?
If you answered"Yes," to any of the above
questions,you may want to look at the materials
in this pollution preventiontool kit.
It's called a tool kit becauseit contains
information, or tools, to help you prevent
pollution in your business.The tools will help
you identify wastes, both hazardousand
nonhazardous,that your businessproduces.You
will be able to look at your operationin a
different light, keeping pollution prevention in
mind.
The first tools will help you understandwhat
pollution prevention is, how it can benefit your
business,and characteristicsof successful
programs.Later tools contain pollution
preventionideas that are specific to your
business.

Incidentally, as you read through materials,
you'll notice the words pollution and waste are
used interchangeably.Any waste, whether it's
the paper you don't need anymore or hazardous
waste like spent solvents, has the potential to
becomepollution. By reducing the waste your
businessgenerates,you're reducing the chances
that you'll be polluting your neighborhood,your
community, your environment.

A Look at
What'sAhead

l,a Pollution Prevention Contaetsfor EPA
RegionsVII and VIII. This chartlists
of peoplewho
telephonenumbersand addresses
prevention.
pollution
Use
this if you
work with
needinformationspecificto your stateor EPA
reglon.
2 Wny the Concern About Waste?And just
what is pollution preventionanyway?
3 Getting Off to a Good Start. Some
successfulpollution.preventionprogram
strategiesare given,as well as reasonswhy
someprograrnsneverget off the ground.
4 HazardousWaste. The ultimategoal is to
not produceany sort of waste.In the meantime,
the hazardous
wasteyour businessproduces
subjectsyou to somespecialregulations.
5 Materiat Safety Data Sheets.You can learn
a greatdeal aboutthe materialsyour business
what MaterialSafety
usesby understanding
Data Sheetsare and what they say.
5a Material Safety Data Sheets-ACloser
Look There'smore informationthan meetsthe
eye.Takethe time to understand
the termsin
the MSDS and you'll be betterequippedto
makesounddecisionsinvolvinguse,handling,
and storageof hazardous
materials.

6 Poilution Prevention Strategies for Your
Business, Ttnough Changes in:
Housekeeping and Maintenance
Inventory
Basic Operations
Equipment
Raw Materials
ProcessTechnology
Waste Exchalges and Recycling
7 Ready to Begin Preventing Poltution? This
is a series of worksheetsto help you collect and
analyzeinformation on your business.
Analyzing Pollution Prevention Options
Pollution Prevention P rogram Review
8 Yard Waste, A Growing Concern. Yard
wastes from homes and businessesaccount for a
large percentageof our waste. If your business
has a green space,here are some ideas to make
it greener,in terms of lawn health and reduced
wasteproduction.
9 Blow Your Horn! Publicize Your Pollution
Prevention Efforts. Publicity and rewards, both
within your businessand the community are two
methodsfor sustaining a pollution prevention
effort.
L0 Worksheets: A more in-depth look at
WasteAssessment
Costsof Processes
ScreeningPollution Prevention Options
Technical Feasibilin
Economic Feasibilin
Pollution Prevention Option Summary
'Pollution
Evialuation of
Prevention Project

Material in this Pollution Prevention Tool Rt is intended only to provide general information, Contactyour state and lacal offuial;, Iocal Extensian
offiie, and vendorcfor information specific to your business,Iocatinn, and equipment Thesematerials were wrifren by Jan Hygnstrom under the
direction of M;F. Dahab and W.E, Woldt, Biological SystemsEngineertng, LW ChaseHall, LJniuenityof Nebraska.Lincotn 68583-A726.
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PollutionPreventionContactsfor EPA RegionsVll and Vlll
Your city or county health departmentmay have information about local programs and contacts.Another
good source of information is your state Clean Air Act Small BusinessAdvocate, or local Extension
office.

EPA Region VII
Steve Wurtz
US EPA Region VII
726 Mtnnesota Avenue
KansasCirv. KS 6610l

IA

(9r3)ssr-t3rs

Jim Olson
Iowa Waste Reduction Center
75 Biology ResearchComplex
University of Northern Iowa
CedarFalls, IA 50614-0185

(3r9)273-2019
KS

Michelle Feenstra
KansasStateUniversity
EngineeringExtension
Manhatten,KS 66506

(9r3) s32-6026
MO

NE

Larry Gibson
Waste ReductionAssistanceProgram
Iowa Dept. of Natural Resources
Wallace State Office Building
Des Moines. IA 50319
( 5 1 5 )2 8 1 - 8 4 8 9
TheresaHodges,Pollution Prev. Director
Dept. of Health and Environment
ForbesField, Bldg. 740
Topeka, KS 66620-0001
(9T3) 296-6603

JohnAtkinson,EngineeringExtension
Universityof Missouri
w 1000sBE
Columbia,MO 65211
(314)882-8880

Becky Shannon
Missouri Dept. of Natural Resources
P . O .B o x 1 7 6
JeffersonCity, MO 65102

Wayne Woldt
Universityof Nebraska-Lincoln
L.W. ChaseHall
Lincoln, NE 68583-0726
(402) 472-8656

Wanda Blasnitz. Pol. Prev. Coordinator
NebraskaDept. of EnvironmentalQuality
P.O. Box 98922
Lincoln, NE 68509-8922
(402)411-2266

(3r4)526-6621

F'PA Region VIII
Marie Zanowick
999 18thStreet.Suite500
DenverCO 80202-2405 (303)294-r06s
CO

Harry Edwards
Waste Minimization Center
Colorado StateUniversity
Dept. of Mechanical Engineering
Fort Collins, CO 80523

(303)491-s3r7

Neil Kolwey, PollutionPreventionProgram
ColoradoDepartment
of Health
HMWMD-82
4300CherryCreekDr. S
Denver,CO 80222-1530
(303) 692-3309

(406)sg4-34sr

l
Don Vidrine
Solid & HazardousWaste Bureau
Dept. of Health & EnvironmentalSciences
Cogswell Building
Helena,MT 59620
(406) 444-1430

ND

JeffreyL. Burgess
EnvironmentalHealth Section
Dept.of Health& Consolidated
Laboratories
1200MissouriAve Rm 201
Bismarck,ND 58502-5520
( t 0 t ) 22 r-5 r5 0

Neil Knatterud
Dept.of Health& Consolidated
LaboratoriesDivision of WasteManag.
1200MissouriAvenue
P.O.Box 5520
Bismarck,ND 58502-5520
( 7 O t )2 2 r - s t 6 6

SD

Carrie Jacobson
Office of Waste Management
Dept. of Environment & Natura-lResources
523 E Capitol Ave
Pierre,SD 57501
(605) 713-3153

Vonni Kallemeyn
Office of Waste Management
Dept. of Environment & Natural Resources
523 E Capital Ave.
Pierre,SD 57501

UT

Kitt Farrell-Poe
Ag. Tech.& Ed. Systems
Utah StateUniversity
Logan, tJtah 84322-izoo
(801)7s0-3389

Bernkopf
SonjaWallace& Stephanie
Dept.of Environmental
Quality
PO Box 144810,168
N 1950W
SaltLakecity, uT 84114-4810
(80r) s36-4477

WY

Pat Gallagher
Senior Environmental Analyst
Solid Waste & HazardousWaste Div.
Department of Environmental Quality
122 W 25th St
Cheyenne,WY 82002

Joe Hiller
ExtensionWater Specialist
P.O.Box 3354
University of Wyoming-Laramie
I-aramie,WY 82071

MT

Karen Bucklin Sanchez
Pollution Prevention Coordinator
Montana State University ExtensionService
Taylor Hall
Bozeman,MT 59717-0312

(60s)'t73-603s

(307)766-2te6

(307)771-77s2

Material in this Pollution Preventian Tool Kil is intended only to provide general information. Contact lour state and local ojfrciah, lncal Extension
offtce, and vendors for information specific to your business,location, and equipment. These materiak were wrifren by Jan Hygnstrom under the
directfun of M,F,-Dahab and W.E, Woldt, Biological Systems EngingeringtrLW Chase Hall,'Univenity of Nebraska-Lincoln 68583-0726.
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Why the GoncernAbout Waste?
As a businessowner, you've noticed waste disposalcosts climb year by
year. Along with that have come increasedregulations from federal,
state,and local governments,especiallyin the area of hazardouswaste.
How did we get to this point?

Forsomebusinesses,
waste disposalcosts
are goingthroughthe
roof.

Throughoutearly history, it was common practice to get rid of waste by
pitching it on the land or down the river. As people became frustrated
with the flies or rodents and even ill due to diseasesresulting from
waste,we learnedto carry it farther from our homes and businesses.
Later, burning and burial offered solutions.

Ou.r the years,new technologywas developed.We learnedhow to
make plasticsfrom petroleum.This openeda whole new world to us,
from unbreakablecups to artificial hearts. Plastics solved some
problems of earlier packagingtypes; plastic is light and unbreakable.
Becauseof plastic packaging,we have less food waste,but
unfortunately,we have the packagingwaste on our hands.
With the development of affordable computers, people felt that written
documentswould becomehistory. Information and correspondence
would be transmittedby computerdisk, or over telephonewires. Now,
we realize that computershave allowed us to generatemore documents
at a faster rate. The result: more paper waste.

has
As technology
our waste
developed,
has changed.

We also learnedhow to make materialsthat can kill pests,clean our
homes, keep our autos running, and generally make life easier. The
manufacturing by-products and leftover materials were disposed of like
our other wastes,thrown in a dump or down a drain. Some of these
materialsand disposalmethodshave come back to haunt us.
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"ghosts?'to rest.
The Superfundwas developedto put thesewaste
Billions of dollars are spent cleaning up abandonedhazardouswaste
sites, and, unfortunately, the list of sites is growing, not shriaking.
The EnvironmentalProtectionAgency (EPA) came into existencein
1970, due to concern about what was happening to our environment. Its
focus has been on what to do with pollution after it is generated.How
can it be handled, treated, and disposed of so that our land, water, and
public health are not harmed?As a result of these efforts, the U.S. has
made progress in cleaning up our water and air. Lake Erie, declared
dead in the 70s, has come back to life. Lead air emissions have
decreasedby 96Vosince 1970,due mainly to the phase-outof leaded
gasoline.In almost every categoryof air pollution, emissionshave
either leveled off or declinedsince 1970.

Until recently,the focus has
beenon pollutioncontrol.

In order to continue making progress toward the goal of a clean, healthy
environment, the EPA has focused on a new approachcalled pollution
prevention. So what exactly is it? If you want an official definition,
pollution prevention is the elimination or reduction in waste quantities
"try not
or toxicities at the point of ieneration. The simple definition rs
"
to make pollution in the first place. Rather than control waste once it
is generated,don't make it. Period. This approachis so obvious, it's
amazingwe didn't considerit sooner!
If we don't make waste,we don't have to figure out where to store it.
We don't have to pay for handling,transporting,treating, or disposalof
it. We don't have to deal with the regulatory red tape, especially where
hazardousmaterials are concerned.

PollutionPrevention:What lt lsn't
Pollution prevention is not changing waste from one form to another.
Burning paper waste in an outdoor burn barrel instead of throwing it in
the landfill merely changesthe form of pollution from solid waste to air
pollution. And, incidentally, in some areasburn barrels are illegal.
Pollution prevention is not treatment to detoxify or to recover energy.
Nor is pollution preventiondisposal.These are examplesof pollution
control instead of prevention.

Pollution PreventionTool Number 2
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And pollutionpreventionworks
Throughoutthe U.S., as businesseshave watchedwaste disposalcosts
soar, some have tried to reduce the amount of waste produced. In many
cases,by just altering a few methods for minimal cost, they've seen
dramatic results- decreasedwaste and increasedprofits.

prevention
Pollution
has
increased
businessprofits.

O The WashingtonStateUniversity's Office of Publicationsand Printing
began a S-yearprogrilm in 1991 to reducethe amount of hazardousand
nonhazardouswaste produced. They chose to implement all the
componentsof the program in one year and reduced hazardouswastes
and toxic air emissionsby 977o. Overall, their waste reduction program
savedthem $95.000in one year.
O A Minnesota manufacturer of cabs for agricultural and construction
equipmentspent$270 for equipmentand labor, and saved$13,000
annually on solvent purchaseand disposal.
O A tool company in North Carolina changedits manufacturingprocess
to recover nickel frorn wastewater.This changecost $1,000, which was
recoveredin 5 weeks.The company seesan annual savingsof $10,000
due to the switch.
Even very small businessescan profit from pollution prevention. A
family-owned autobody repair shop employing 17 people saved $4,800
a year by using a still to reclaim spent solvents on-site. The payback
period for the still was less than one year. The amount of solvents sent
off-site for treatment or disposal decreasedby 80Vo.The owner of this
company believes that improvements made due to environmental issues
resultedin safer working conditionsfor his employees.This in turn led
to higher quality work and greater efficiency, whiih has attracted more
business.
By using pollution preventionmethods,your businesswill be more
efficient. Face it, waste started out as a resource that you paid money
for, whether it's that paper you threw out, or spent solvents from
cleaning machineparts.
If you eliminate hazardouswaste generation,you get out from under the
regulations.Wouldn't life be simpler without manifestsfor hazardous
waste?The solution is not to get rid of the manifest system.It has an
important role in making sure hazardouswaste is handled safely. The
solution is to not generatehazardouswaste.
You are responsiblefor waste generatedby your business,even after it
leavesyour premises.By not generatingwaste,you escapethe liability
associatedwith it.

Pollution Prevention Tool Number 2
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There are other benefits to using pollution prevention opportunities. You
will create a safer working environment. This in turn increases

The public, which includesyour customers,has a concern for the
environment and its quality. By adopting pollution prevention methods,
you will improve community relations and improve your business
image. Your company may be better able to compete in the marketplace
if you not only use pollution preventionmethods,but publicize your
efforts.
Many of the general pollution prevention methods are simple to
implement, and not costly. Take a close look at your housekeepingand
maintenanceprocedures,as well as how you handle your inventory. You
may also be able to modify your equipment to make it more efficient.
Perhapsnew equipment would save money in the long run, especially if
there are fewer waste disposal costs to pay. There may be less toxic raw
materialsavailableto substitutefor those you presentlyuse. Later tools
will take a closer look at these pollution prevention strategies.
The next tool will give you ideason how to successfullyimplement
pollution preventionin your business.

Materigl in this pollatian prevention Tool Kil is intendeil only n provide general information. Contut your stute and local offtcials, local Ertension
the
offue, and vendorc for information specifu to your bushess, location, anl equipmcnt. Thcse nutcritls were wrificn by lan Elgnstrom ander
685834726.
tlirectinn of M.F. Dahtb and W.E. Woldt, Binlogieal Systems Engineering, LW Chase EalI, Univenity of Nebraskt-Lincoln
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Getting Off to a Good Start
Take a few minutesto look over this chart.It showshow successfulpollution
prevention programs have been set up. You can use theseideas in your business,
whetheryour workforce consistsof 3 peopleor 50. The following pagesexplain
the chart more fully.

\

Havetotal
management
support.

Use the team
approach.

teamsmeet
to
regularlY
brainstormano
develoPoptions'

Teams rank
viableoptions.
look at economic
feasibility. Use
Worksheet10e.

the Process'
Continue
ranked
other
at
Look
viable oPtions.Reconsider
\options not PreviouslY

Teams
rescreenviable
options. Use
Worksheet10f.

/ presentoPtionsto
& emPloYees'
management

Evaluate
trialrun.

Have total management suPPort.
In some cases,pollution preventionmay
have been brought to the attentionof
managementby a concernedemployee.
To show your commitment, write a policy
on pollution prevention in your business.
A sample appearsat right.

Educate & involve'all employees from the beginning. Just as total support of managementis
necessary,employeeinvolvement is crucial to an effective program. Employeeshave the hands-on
experiente und r"" the direct results of production methods. Once they understandthe pollution
pr-vention concept,they will be invaluablein generatingideas.Who better to include in making
plans for preventing pollution?

Develop a company goal to work toward.
Set measurableand obtainable goals. You
may want to decreaseyour solid waste output
by 25Voin one year. Or reduceyour
hazardouswaste by IjVo every year for 5
years.

Use the team approach to divide work and maintain motivation. Large
businesseshave teams.Each consistsof 6 to 8 people from different
departments,including maintenance,accounting, management,and
production.Different viewpoints and knowledge of various parts of the
businessare shared.A small businessmay have everyoneon one team.

Collect data. This will help you identify
opportunities for pollution prevention, and
establisha baselinefor measuringprogress.Many
businessowners arc amazedat the actual dollars
spent on waste managementand disposal.You
may want to use Worksheet 10a and conduct a
waste assessmentto determine the types and
amountsof waste generated. Worksheet 10b will
help you get a handle on where money is spentin
your business.This information will help you
evaluate pollution prevention options.

Pollution PreventionTool Number 3
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Have teams meet regularly. First, they'll brainstorm. This
involves dreaming up as many pollution prevention ideas as
possible.Ideas are not judged or evaluatedat this point. Just
keep generating ideas.
Screen options. Have teams use worksheet 10c to determine
which options should be consideredfurther.
Rank viable options. Have each team rank their options. Some
may not be viable at this time. Shelve those for future
consideration.
Look at technical feasibility. Use worksheet 10d to have teams
determine whether the technology exists for the viable option.
Shelve those which are not technically feasible for a later date.
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Look at economic feasibility. Use worksheet 10e to have teams
determinewhether the option is economicallyrfeasible.Shelve
those which are not feasible now for considerationlater.
Rescreen viable options. Have teams use worksheet 10f to look those options over again. Each team
should select one option to follow through.
Have teams present options to management and employees. Rank
these. Implement simple ideas first, to gain support for the program.
Start with one or two basic ideas to get everyoneworking together.This
will reap benefits quickly and provide motivation to do more.
Set up small scale trial run of selected option. The team may have to
do additional research and legwork. After they feel enough information
has been collected, try implementing the option on a small scale.
Evaluate. After the trial run, sit down and talk over the results. Are there any areasthat need special
attention?
Adjust and retry the option. Make any adjustmentsthat may
make the option run more smoothly. Run another trial. If you
feel it really is feasible....
Implement full scale. Try the option throughout your
business.
Evaluate option. Use worksheet 10g. Determine whether the
option was successful.Did you preventpollution? Improve
worker safety? Realize economic benefits? Reduce your
liabilitv?

Pollution PreventionTool Number 3
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Publicize your efforts. Tell your community what you're up to. If you have
succeededin reducing your waste generationby 25Vo,let people know. This shows
your concern for the environmentand your neighbors'Tool t has some ideas.
Apply for local, state, regional, or national awards. Even if you don't win, you
may get ideas for more pollution preventionpossibilitiesjust by going through the
applicationprocess.Tool t has information on this, too.

Program
Barriersto a SuccesstulPollutionPrevention
What are some potential barriersto developingand maintaining a successfulpollution prevention
program? If you are aware of them and plan for them, your chancesof preventing pollution, reducing
waste managementcosts,reducing liability, improving your businessimage, and improving
workplace safety will be greater.
If you don't have managementand employeesupport,a
successfulprogram will be a tough row to hoe. You can
demonstratemanagementsupportby developinga written
company policy on pollution prevention,setting goals for
reducing waste, and publicizing and rewarding success.
Peoplewho are resistantto changewill be difficult to deal
with. For pollution preventionto work, people will have to
"it's
look at businessoperationswith a fresh eye. Forget that
always been done this way." You have to be willing to
experiment a bit to get the kinks out, and test new ways of
doing things.

Taking on too much at once may doom your pollution prevention
program from the start. Set a goal and pace yourself. Try simple
options first. As you gain experienceand have some successful
projects under your belt, look at more difficult options.
The next tool explains what hazardouswaste is. You'll see why
reducing or eliminating its generationmay be in your business'sbest
interests.

officials, local Extension
Material in this pouutinn preventian Toot Kit is intended only to provide general infor'matinn. Contact your state Lnd local
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68583'0726.
iirectian of M.F. Dahab and W.E. Woldt, Biological Systems Engineering, LW Chase Hall, IJniversity of Nebraska'Lincoln

4

llqlet

Univergly{Xg!lq9!q]!D

ooperativeExtension& BiologicalSystemsEngineering

January1995

HazardousWasteand Your Business

MoneySpenton Hazardous
Waste ManagementServices
in the US (includes
analytical,
environmental
consulting,
designandengineering,
remediation
construction,
transportation,
storage,and
disposalcosts).
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What is Hazardous Waste?
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Ignoring hazardouswasteregulationsis a seriousmatter.
Besidesendangeringpublic health and the environment,
improper handling of hazardouswaste can bring fines and even
jail sentences,as the article at the bottom of this page shows.
This tool gives you an idea of some of the regulations
hazardouswaste generatorsmust deal with. As you'll see, there
are benefits to pollution prevention - not producing hazardous
waste.In trying to reach that goal, the less hazardouswaste
your businessgenerates,the lower the number of regulations
you'll,have to deal with. That meanssavingsin terms of time
and money.But first.....
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Although reducing the amount of any waste your business
produceswill benefit you, there is specialconcern about
hazardouswastes.These are wastssthat can causeinjury or
death.They may also damageor pollute land, air, or water.
Hazardouswastes are regulated by federal and state laws.
The following information, taken from federal hazardouswaste
regulations is meant to give you an idea of what a hazardous
waste generatormust do for compliance.Your stateand local
regulationswill be at least this stringent,never more lenient.
For more information on your state hazardouswaste
regulations,contactyou. booperativeExtensionoffice, Health
Deirartment, or Environmental Agency.

How do I know if a waste is hazardous?
There are 3 main ways a waste falls into the hazardouscategory.

:

1. I-isted wastes - appear on any one of four lists of hazardouswastes contained in,the
ResourceConservationanORecoveryAct (RCRA). Thesehave been listed becausethey contain
any number of toxic materials that have been shown to be harmful to the environment, or they
below. Listed wastes.may be generatedfrom
exhibit one of the characterist.ics:described
manufacturing processesor rnay c-onsistof discardedcommercial chemical products.
2. Characteristic

wastes - have orle of more of the following characteristics:

g

q

A. Ignitable - have a flash point
of less than 140oF. The flash
point of a liquid is the lowest
temperatureat which it can release
enough flammable vapor to ignite.
lgnitable
Ignitables can be liquids, solids,
flammable gases,or oxidizers. At
standard temperature and pressure,non-liquid
ignitables may cause fire through friction,
absorption of moisture, or spontaneous
chemical changes.Some ignitable hazardous
wastesinclude kerosene,mineral spirits,
toluene,and xylene.

C. Reactive - unstable
or undergo rapid or
violent chemical
reaction when exposed
to heat, pressure,
B€activ€
water. or other
materials. The
reactions may produce toxic fumes or
gases.Chromic acids, perchlorates,and
peroxides fall into this category.

B. Conosire - extremely
alkaline (pH greater than or
equal to 12.5) or extremely
acidic (pH less than or equal
Cormsive
to 2), or can corrode steel at a
rate of greaterthan 0.25
inshss per year. These dissolve skin, metals,
and other materials.Special containersare
necessaryto resist corrosion.Corrosivewastes
include waste rust removers, waste acidic or
alkaline cleaning fluids, and waste battery
acid.

D. Toxic - contain high
concentrationsof some
heavy metals such as
lead, cadmium, or
mercury; or contain
Tordc
certain pesticides.This
is determined through
testing with the Toxics Characteristie
Leaching Procedure (TCLP). Toxic wastes
can causecancer, kidney damage,birth
defects,and blood disease.
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3. Mixtures I of listed hazardouswaste and non-hazardouswaste.
r of ,a charactbristic hazardouswaste and a non-hazardouswaste if it exhibits a
characteristic(ignitable,corrosive,reactive,or toxic).

Pollution Prevention Tool Number 4

Page 2 of 4

[Ulaterial
$afety
Data

It is your responsibility to determine whether your wastes are
hazardous.The Material Safety Data Sheet (MSDS) that you
receive for each hazardousmaterial you purchaseis. a good place
to look for information. The amount of hazardouswaste your
businessproduceswill determinethe amount of paperwork and
regulationsyou must comply with. Tools 5 and 5a have more on
the MSDS.
Some wastesare called acutely hazardous.These are wastesso
dangerousin small amounts that the EPA regulates them in the
same way as large amounts of other hazardouswastes. Dioxincontainingwastesand some pesticidewastesfall into this group.

The amount of hazardouswaste your businessgeneratesand stores determineswhat category
your businessfalls into: Conditionally Exempt, Small Quantity, or Large Quantity Generator.
Each category has certain regulations that the generatorsmust comply with. Thesenames and
amounts may vary by state. Be certain to check your state's. These are the federal categories:

Conditionally
ExemptGenerators
produceno morethan220lbs (about25
gal)of hazardous
waste and no more
than2.2 poundsof acutelyhazardous
wasleper month.No morethan2,200
lbs of hazardouswastecan be stored
on yourproperty.

produce
SmallQuantity
Generators
between220 and2,200pounds
(between
25 to lessthan300gal)of
hazardous
wasteandno morethan
2.2 lbsof acutelyhazardous
wasteper
month.

The next section of this tool gives the federal
guidelinesfor determining what wastesto
include when calculating hazardouswaste totals.
Be sureto look at your stateand local
regulations to determine what wastes must be
included and what wastes need not be.

produce
LargeQuantityGenerators
2,200pounds(about300 gal)or moreof
hazardous
wasteor morethan2.2lbs or
acutelyhazardouswasteper month.

There is a great deal of paperwork involved with
managinghazardouswaste.Besidesthe
paperwork, time must be spent training
employees,inspectingstorageareas,and keeping
up with changingregulations,If you didn't
generatehazardouswaste,theseregulations
would not apply to you.
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Calculating Hazardous Waste Totals
Listed below are federal requirementsfor calculatinghazardouswaste totals. Remember,your
state and local requirements may be more strict. Contact your local Cooperative Extension offiee,
Health Departmentor Environmentalagencyfor stateand local regulations.
When calculating hazardous waste totals:
What wastesdo I include?
All listed and characteristic wastesthat vou:
r accumulateon-site for any period of tirne prior to subsequent
management.
r package and transport off-site.
r place directly in a regulated
resulatedon-site
on-site treatment
treatmentor disposal
disnosalunit
unit.
r generateas still bottoms or sludges and remove from product storage
tanks.

Do not include wastes that:
r are specifically exempt from counting, such as
used oil that has not been mixed with hazardous
waste or spent lead-acid batteries that will be sent
off-site foi reclamation.
r may be left in the bottom of containers that
have been completely emptied through
conventionalmeans,such as pouring or pumping.
Containers are considered empty if no more than
1 inch of residue remains, or no more than 3Voby
weight remains in a containerthat holds 110
gallons or less, or no more than 0.3Voby weight
remains in a container that holds more than 110
gallons. Acutely hazardouswaste containers must
be more thoroughly cleaned by triple-rinsing with
an appropriate solvent.
r are discharged directly to a public utility that
treats industrial and domestic sewage,without
being stored or accumulated first. However, this
discharge must comply with the Clean Water Act.

r you reclaim continuously on-site without storing
prior to reclamation, such as dry cleaning solvents.
Any residuesremoved from the dry cleaning
machine and any spent cartridge filters must be
counted,however.
r you managein an elementary neutralization unit,
which is a regulated tank, container, or transport
vehicle designedto contain or neutralize corrosive
wastes.
r you manage in a totally enclosed treatment unit
or a wastewatertreatment unit;
r you have already counted once during the
calendar-monthand treated on-site or reclaimed in
some mannerand used again.
r are left as residue in the bottom of product
storagetanks if the residueis not removed from
the product tank.

Material in this poltution Preventian Tool Kit is intendedonly to provide general information. Contactyoar state and local officials, Iocal Extension
office, anil venilon for information-specific to your business,location, and equiptnent..Thesematerials were written b lay HySlstrgy under the
directinn of M.F. Dahab and W.E. Woldt, Biolagical SystemsEngineering,,"{-WChaseHall" University of Nebraska-Lincoln 68583-0726.
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MaterialSafetyDataSheets
one important source of information is the Material Safety Data Sheet
(MSDS). It lists the ingredientsin a hazardousproduct, the hazardsto
safety and health, and the precautionsto follow when using the
product. Employers who use, store, or manufacture hazardous
materials are required by law to make the MSDS available to all
employeeswho could be exposed to the material.

$afety
Sheets
The information
on the MSDS
will helpyou in determining
whetherwastecontaining
any
of the materialis hazardous.

Manufacturers of hazardousmaterials are required to provide accurate
product information, yet the quality of information may vary,
depending on the thoroughnessof the manufacturer. Do not consider
the MSDS to be a complete source of information for a product.
Instead, consider it a starting point for learning about the material.
You probably receive the MSDS for any hazardousproducts you use
from the distributor when you receive supplies.If you don't, call or
write to the manufacturer or distributor of the product and request a
recent copy. Indicate your intended use for the product, so the correct
information will be sent. A responsiblebusinessshould respondto
your request.
The MSDS must contain some basic information, although the format
may vary from one manufacturer to another. There are eight rnajor
sections,describedbelow. In any section,the letters ND meansthe
information has not been determined and NA meanb not applicable.
Look at an MSDS from your files while reading this tool. Read the
brief summary of each of the sections.These should be similar to
those on your MSDS, but remember, there will be some variation. Get
to know the product you use in your businessby answeringthe
questions.

1. Material Manufacturer and Identification
This section gives the name, address,and emergencytelephone number of the
product's manufacturer.The chemical name or trade name of the product is given. If
the product is a mixture of several chemicals, only its trade name will be listed. Is a
Chemical Abstract Service number given? This number allows you to find more
information from other sources,such as library books. When was the MSDS prepared?
. l

2. HazardousIngredients/Identity Information
This section lists the product ingredients which have been determined to be
hazardous.The percentage,by weight, of each ingredientis listed, using the
chemical or common name. Does your MSDS tell at what concentrationthe
material could produce a health hazafi? This information is based on research
using test animals in laboratory experiments. One abbreviation you may see in this
secti,onor section 6 Health Hazard Data is TLV, or Threshold Limit Value. This is
the recommendedairborne concentrationthat nearly all workers can be exposed to
without adverseeffects. In general, the lower the TLV, the greater the potential for
adversehealth effects.
As you read your MSDS, you may find 3 types of TLVs listed'
Time Weighted Average (TLV/TWA)- the recommendedexposure concentration for a
normal g-hour workday,40-hour workweek. If the MSDS lists only TLV, it usually refers to
this value.
Short Term Exposure Limit (TLV/STEL)- the recommendedexposureconcentrationabove
the TWA for a limited number of l5-minute exposureperiods.
Ceiling Exposure Limit (TLV/C)- the recommendedexposure concentration that should not
be exceededat any time during the work period.

3. Physical and Chemical Data

ffi

M

@L

ffi

This section describesthe physical characteristicsof the product. Is it a liquid,
solid, or gas at room temperature?What is the evaporation rate? Does the
vapor rise or settle? Does the product dissolve in water? Information on the
odor and appearancecan help you to verify that you have the correqt MSDS.

<&F$4>
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4. Fire and Explosion Hazard Data
This section describesthe circumstancesunder which the product may ignite or
explode. What is the flash point, the lowest temperatureat which the materiai can
releaseenough flammable vapor to ignite? what are the recommended
extinguishing media, materials that should be used to put out a fire? These may
include foam, water, carbon dioxide, or dry chemical. Are there special fire fighting
proceduresto follow? Is special protective equipment needed?

/'7/--\
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5. Reactivity Data
This section tells how the product will react under particular environmental
conditions. Will it decomposeover time? Will heat or sunlight cause a dangerous
reaction, producing a toxit or flammable substance?This section will also indicate
which chemicals are incompatible with the product, and should not come in contact
with it. This information is important when choosing safe storageconditions.

6. Health Hazard
This section provides a combined estimate of the total known hazardsof the product.
It describesroutes of exposureand effects of short and longterm exposure.What are
the signs, symptoms, or diseasesthat may result from overe^posut"? Ate any medical
conditions generally recognized as being aggravatedby exposure to the product?
What emergency and first aid proceduresshould be followed in case of overexposure?
This section may also indicate whether the hazardousproduct is listed in the National
Toxicology Program (NTP) Annual Report on carcinogens or is a potential
carcinogen according to the International Agency for Researchon Cancer or by
Occupational Safety and Health Administration.

\--
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7. Precautionsfor Safe Handling and Use
This section tells the safest known ways to handle the material. Are there spocial
proceduresfor cleaning up spills and leaks?How should you disposeof the
product? In general, information on disposal is not supplied in detail because
iocal, state, and federal regulations vary. This section also provides information
that might not be listed elsewhere,such as storageinformation and cleaning or
disposingof contaminatedclothing.

8. Control Measures
This section describespersonal protective equipment, work practices, and
ventilation proceduresto use when working with the,product. Are special gloves
or respiratoryprotectionrecommended?Is eye protection suggested?

Your MSDS may have additionalsections,suchas,specialPrecautionsor Regulatory Information.

Now that you've become familiar with the MSDS,
find out,what some of the terms, like LD50 and
vapor density mean. The next tool, Taking a Closer
Look at the MSDS, will help you better understand
some of the characteristicsof the hazardous
materialsused in your business.Is a material with
an LD50 of 500 mg/kg more toxic than one with an
LD50 of 4O0 mgikg? If a material is heavier than
air, does it pose more of a health hazatd to children
and pets? You can find this in the MSDS if you
know where and how to look.:

cgplnght_lgg1ty the
Adaptedfr:omldentrfyinsProductllazards: Material Slfeu D"!i!!?tt:
WasteProject,1031E. Battlefield,Suite214,
Hazardous
Universityof Missouri'sHo-usehold
Springfieid,Mo 68507.

Mater'ml in this poll:ution prevention Tool Kt is intended.only to provide general informalian; Contactyour stde and logal o!frcifuk, local Extension
locatian,and,jquipment,Thesematerialswere.wrilte.nby Jan Hygnstromundet the
office, and vendon.for infortnati.onspecificto yoar business,
iirectian of M.F, Dahab and W.E. Woldt, Bialogital SystemsEngineering,'LW ChaseHall, Univenity of Nebraska-Lincoln 68583'0726-
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Take a Closer Look at the MSDS
I Some terms and abbreviations you may find in the
Hazardous Ingredients/Identity Section include :
Permissible Exposure Limit (PEL)- the amount of an
airborne substancethat most healthy adult workers can be
exposed to at work without adverse effect.
LD50- the lethal dose that will kill 50% ofthe tesr
animals in laboratory experiments through either skin
contact or ingestion. The lab results are used to estimate
the toxicity to humans by adjusting the results to human
body weight and characteristics.Researchersare usually
conservative in their estimates becausedifferent species
react differently.
LC50- the lethal airborne concentration that will ktll 5O7o
of the test animals when administered in a single exposure
in a specifictime period.
ppm- measure of concentration in parts per million.

mg/m3- milligrams of chemical substanceper cubic meter
of air, to measureconcentrations for dusts, gases,or
mists.
S (skin)- indicates that the substancemay be absorbed
through the skin, mucous membranes, and eyes.
mg/kg- milligrams of solids or liquids per kilogram of
body weight, usually given by ingestion or injection.

I Some terms you may find in the Physical and Chemical Data section include:
Vapor pressure- indicates how easily a liquid will
evaporate.It is measured in millimeters of mercury (mm
Hg). Liquids with higher vapor pressuresrequire better
ventilation. A liquid is considered volatile when its vapor
pressure exceeds 5 or 6 mm Hg.
Vapor density- the weight of a vapor or gas compared to
an equal volume of air. Air is rated as 1 Vapors heavier
than air have a density greater than 1. They accumulate in
low areas where they may pose health hazards to small
children and pets, and may create fire hazards. Toluene
has a vapor density of 3.2.
Specific gravity- the ratio of the weight of a product's
known volume to the weight of an equal volume of water.
A specific gravity of greater than 1 means the substance
will sink in water; less than 1 meansit will float. Most
flammable liquids are lighter than water.

Evaporation rate- the rate at which a product will
change from a liquid to a gas when compared to the
evaporation rate of a known material. Normal butyl
acetate,which has an evaporation rate of 1, is commonly
used for comparison. A slow evaporation rate is
consideredless than 0.8. Water has a rate of 0.3. A fast
evaporation rate is greater than 3.0. Acetone is 5.6. Fast
evaporating solvents can release hazardous amounts of
vapors into the air quickly and should only be used in
well-ventilated areas with appropriate safety equipment.
Percent volatile- the percentageof a liquid or solid that
will evaporate at 70"F (unless another temperature is
indicated). If the percentageexceeds IOVo,be sure to use
the product in a well-ventilated area.

Solubility in water- the quantity of a product that will
dissolve in water'at room temperature.Gases with low
water solubilities are more likely to reach the deep tissues
of the lungs. High solubility gasesare more likely to
dissolve into the moist mucous membranesof the upper
airways.

Solubility in water may be expressedas:
Negligible less than 0.17o
Slight 0.1 to l%
Moderate I to lj%o
Appreciable more than l07o
Complete 1007o.

I Some terms and abbreviations you may find in the Fire and Explosion Hazard Data Section include:
Flammable limits- the lowest and highest concentrations
of vapor or gas in the air that will ignite when exposed to
a spark or flame. The lower flammable limit is LFL or
LEL and upper is UFL or UEL. Products with a wide
flammable limit such as ethyl ether, 1.9-3.6,may ignite
either near or faq from an ignition source. Products with a
narrow flammable limit may ignite only near the ignition
source. When considering the explosion hazards, the LFL
is the most important. The lower the LFL, the less of a
substanceneeded in the air before it can ignite.

Flash point- the lowest temperature at which the liquid
gives off enough vapors to form an ignitable mixture with
the air above its surface when exposed to an ignition
source. A product with a flash point near or below 100"F
is particularly dangerousbecauseexposure to any ignition
source, such as a spark from static electricity or a burning
cigarette, may set off a fire or explosion. Gasoline has a
flash point of -50"F.
Unusual fire and explosion hazards- tells what toxic or
irritant gasesmay be released in a fire.

I Some terms and abbreviations you may find in the Reactivity Data Section include:
Stability- indicates whether the product will decompose
over time and the environrirental conditions, such as heat
or direct sunlight, that may cause a dangerousreaction.
Incompatibility- indicates which chemicals should not
.orn" i^n.ontu.i with the product. Any materialsthat are
identified as incompatible should be stored and used
separately.
Hazardous decomposition products' indicates which
hazardous substancesmay be released during firEs or from
decomposition.

Hazardous polymerization- a process by which the
molecules of a chemical can combine to form larger
molecules, called polymers. If this chemical reaction
happenstoo quickly, it may produce a great amount of
heat, which may result in a fire or explosion. This type of
reaction, under controlled conditions, is commonly used to
produce plastics and usually requires heat or a catalyst. If
a polymerization hazard exists, specific storage
instructions and the shelf life of the chemical should be
listed.

I Some terms you may'find in the Health Hazard Data Section include:
Acute health effects- signs and symptoms such as
headaches,dizziness,skin or eye irritation, vomiting,
coma, oi death, that result from a'single exposure.
Symptoms usually occur shortly after exposure.
Chronic heatth effects- gradual and occur through
repeated.exposure over an extended period of time.
Chronic effects include cancer, liver or kidney damage,
birth detects, or central nervous system damage.

Acute effects are usually reported in more detail than
chronic effects becausemore research has been conducted
on acute effects. Isolating the long-term effects of a single
chemical is difficult becauseindividuals are exposed to
toxic substancesfrom a variety of sources, there may be a
lapse in time betw.eenexposure and the development of
syrnptoms, and symptoms may vary from one person to
another.

Material in this pottution prevention Totol Kit is intended only to prov:idc general information. Conlact your state hnd local offitials, local Ertension
specific to your business, locatian, and..equipment. These matirials wye lvtitten by Jan Hygnstrom undet the
o!ftte, and vend.ors for Wrmation
iirectUo of M.F, Dahab airul W.E. Wotdt, Biol.ogical Systems Engineerini) LW Chase Hall, Universit! of Nebraska-Lincoln 6858i'0726.
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In the MetalFinishingPlantthrough

lmprovedHousekeeping,
Maintenance,
Purchaseand Inventory
Just modifying your general housekeepingand maintenancepractices, and
how you handle purchasesand inventory may reduce the amount of
hazardousand nonhazardouswaste your businessgenerates.Even the
packaging or form that your supplies are purchasedin can make a
difference.These are some areaswhere you may see big dollar savings
with linle, if any, monetaryinvestment.
The following pageshave some pollution preventiontechniquesfor you to
consider. Take a pencil and check off the practices you already use. Put a
question mark near those you want to consider for future pollution
prevention efforts. After you finish reading all the options, go back to those
with question marks. Rank them according to ease of implementation, and
whether they will affect the wastesyour businessgeneratesin the greatest
volume or those that are hazardous.

Good Housekeeping
tr Do you maintain plating racks, baskets,and anodesto prevent contaminating processbaths? Remove them
from bathswhen not in use.
r Preventing foreign materials from entering a bath prolongs its life.
tr Do you keep storage and work areasclean and well organized?
r Reducesthe chance for accidents.
r Increasesefficiency. By knowing where materialsand tools are, time is not wasted searchingfor them.
r Savesmoney. Dollars are not wastedpurchasingduplicates.
. Spills and leaks are more noticeable. You can react quickly, before leaks and spills get out of hand.
E Do you keep track of where spills have occurred? Keep a chart handy to mark down
this information. Look at the areasand see how to avoid future spills.
r Reducesloss of materials.
r Savestime and money spent on cleanup.
E Do you use absorbentsto clean up minor fluid leaksand spills?
r Reuseuntil it no longer absorbs.Used absorbentmay be hazardouswaste,
either becauseit contains hazardousmaterials or it exhibits a hazardouswaste
characteristic.

Maintenance
As much as 4OVo:ofsolventsare lost due to
evaporation,equipment leaks, spills, or
inappropriate usage. Not only are these health
hazards,but you're wasting solvent and losing
money. A regular maintenance schedulemay
help you reduce the amount of waste your
businesssenerates.
D Do you check for leaks regularly? Use your sensesto save money. Be careful, however; some of those
leaking materials may be hazardous.Your plant may have vapor or liquid leaks if you can:
r smell chemical,odors.
r see pools or droplets.
r hear hissingnoises.

Someareasto inspect for leaks and cleanlinesson a weekly basis include:
o raw material storage areas
o cleaning and processbaths
tr pumps
o pipes a-ndhoses,couplings
o tanks and tank liners

u waste storage areas
s filters
o fittings, valves
o racks and baskets
tr steamcoils and heat exchangers

tr While looking for signs of leaks, do you check that equipment is operating properly? Have equipment on a
good maintenun"" scheduleto help keep it operatingproperly'
r Reducesthe chanceof making off-spec products.
tr Do you have a regular schedulefor monitoring the t€mperature,metal concentrations,and pH of baths?
r Keeps you on top of product quality.

Purchaseand Inventory
Think about how you purchasematerials.A large inventory ties up money that might be neededelsewherein
your business.Stockpiling materials also increasesthe opportunity for leaks or spills.
tr Do you factor in waste managementcosts when purchasingmaterials?
r Raw materials that generatehazardouswaste cost more than just the purchaseprice.
E Can you reducethe number of raw materialsorderedby getting multi-purposematerials?
tr Do you order materialsin appropriateunit sizesto reduceyour inventory?
. Ordering smaller containersof infr"qu"ntly used materialsreducesthl
chance that they will become outdated in storage.Taking advantageof
volume discounts can lead to stockpiling hazardousmaterials, which may
eventually require disposalas hazardouswaste.
r Ordering larger containers of frequently used materials reducesthe
number of small containers that must be managed.
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tr Can you purchasematerialsin returnablecontainers?Checkwith your supplierson a frequentbasis,as they
may seea changeand forgetto let you know.
\*

tr Do you limit the numberof samplesyou acceptfrom chemicalsuppliers?
I Unusedsamplesmay becomewaste.Ask suppliersto takebackunusedsamplesthey provide.
E Can you buy -aterialslon an irs-needed
basis?
r Reducesthe amountyou haveto store,and reducesthe oppornrnityfor leaks.
tr Can you purchaseliquids insteadof aerosols?
r Eliminatesaerosolpropellants,improvingworking
conditions.
tr Do you inspectall materials
upondelivery?
r Immediatelyreturnunacceptable
materialsto the
supplier.Broken packagingor expiredmaterialsmay
increaseyour wasteload.
t] Do you check that all purchaies have legible lapels?
I Efficiency increases.
r Reduces the chance of using the wrong material. The wrong material could
ruin a batch or your equipment.
I Containers of hazardousmaterials in your plant, by law, must be clearly labeled.

\-

E Do you make sure a Material Safety Data Sheet(MSDS) accompanieseach hazardousmaterial?
r Employeeswho may be exposedto hazardousmaterialsshould know where they are and how to
use them. Not only is this important for employeesafety, it is required by the Occupational Health and
Safety,4dministation ( OSHA)
E Do you rotate stock and use dated materials on,a FIFO (first in-first out) basis?
I Reducesthe possibility of having materialsexceedexpiration dates.
E Does your inventory systemallow you to track the amount and age of raw materialsin storage?
r A eomputeized system may ullimately save money by reducing waste and overpurchases.
tr Do you traci ttre amount of raw materials used by keeping good records?
r Allows you to measurereductionin use.
I If someoneconsistentlyusesmore materials,considerholding training sessions.
E Are inventory controls used to assurethat chemicals in a
container are completely used before opening a new
container?
r Reducesthe number of partially full
containersin storage.
r Less chance of having materials exceed
exprrationdates.

\-'

E Can you make arrangementsto return expired material to
supplier?
r If you decide to use old material,test it for
effectiveness first.
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Raw MaterialStorage
tr Do you limit accessto raw materials?
I Encouragesconservationof materials.
E Are storagetanks and containers large enough?
r Reduces the chance for overflows.
E Are aisles wide enough to make material transfereasy?
r Reduceschancefor spills,and lets you spot leaksquickly.
tr Do you check that shelving is sturdy and hasn't weakened?
E Are all materials securely covered?
r Reducesthe chanceof spills.
r Reducesloss of liquids due to evaporation.
E Are materials stacked according to manufacturer's specifications?
r Preventsdamagefrom improper weight distribution.
tr Do you store products in locations that will preservetheir shelf life?
r The MSDS tells proper storageconditions for specific materials.For example,some materialsshould
not be exposedto direct sunlight or high temperatures.
r Contact your local fire or county health department for special measuresthat may be required to safely
store waste oil and flammable materials.
tr Do you segregatedifferent hazardoussubstancesin storage?
r Preventscross-contamination
and mixing of incompatiblematerials.
tr Do you store materials on pallets so that you cax easily check for leaks?
r Store drums off concretefloors to reducethe chanceof corrosionfrom
moisture.
E Do you have secondary containment, such as curbing, in case of a leak? Do
you have emergency equipment such as dams and pigs ready for irnmediate use
in caseof spills and leaks?

s-

I

HAZIn-DOUS

E Are hazardous materials stored where accidental spills or leaks will not
contaminate storm and se\ /er drains?

Materinl in this Pollution Preventiin Tool Kil is intended only to provi.ile general informatio4. Contact your state and. local offt.ci.als, local Extension
office, and vendors for infonnation specific to your business, location, and equipment. These materials were written by Jan Hygnstrom under the
ditectian of M,F, Dahab and W.E. Woldt, Biologbal Slstems Engineering, LW Chase HaII, Ilnivenity of Nebraska-Lincoln 68583-0726.
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In MetalFinishingthroughlmprovedBasicOperations
Often, we do things a certain way becausethat's how we
were trained. We may not even know why we do it that
way. Maybe the real reasonfor how it was done in the past
no longer applies.
Every so often it may be a good idea to step back and look
at how we do even simple tasks in a business.Is there a
good reasonbehind it? Is it just a habit?
The following pageshave some pollution prevention
techniquesto consider in the metal finishing industry. Use
that pencil again and check off the practices you already
use. Put a questionmark by those you want to consider.
After you finish reading all the ideas,go back to the ideas
with question marks and rank them according to easeof
implementationand those that will affect your largestor
most hazardouswaste streams.
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! Do you train employeesaboutsafehandlingof materialsandwastes?
n Are procedures
for usingequipmentwrittenin simpleform for quickreference?
r Laminateandpost for easyaccess.
T Have you assigneda limited number of employeesto handle and mix chemicals?
r Increasesconsistencyof processbaths.
r Reducesnumber of off-spec productsand thereforedecreaseswaste.

u Do you have spigots and pumps for dispensingliquids?
r More precisedispensingand less spills.
D Do you have rakes or other clean, speciallydesignated
tools for retrieving workpieces that have accidentally fallen
into plating baths?
r Preventsforeign materialsfrom contaminatingbaths.

tr Do you filter solutions to remove grit and other suspendedsolids?
r Extends life of plating chemicals.
n Do you have a policy of only using raw materialsfor intendeduse?
r Use the correct and least toxic material for the job. For example,
don't use solventsfor cleaningfloors. It's more expensiveand
probably more hazardousthan a detergent.
n Are containers closed with tight fitting lids and bungs when they're
not being used?
I Reducesevaporationlosses.
r Reduceschanceof spills or contaminationwith other materials.
fl Do you moisten rags when neededwith a squeezebottle instead of soaking rags in solvent?
r A little solventgoesa long way. Savesolventand money.
tr Do you collect recyclableor reusableliquids from rags?
r Wring out with a hand-operatedor mop wringer.
r Anotier idea is to use separatelabeledrag containersfor each material.Put a wire rack in the
bottom of each containei so the liquid can drain out.
r Collect and reuse or recycle the materials.
fl Are rags collected and cleaned through a laundry service for reuse?
r Rags used to absorb hazardousmaterials may need to be treated as hazardouswaste. Contact
,your commercial launderer to find out what materials it can handle.
,
tr Do you inspect all parts before plating? Surfacesshould be clean, dry, and free of rust and mill
scale.If parts are consistentlyoil-covered,check the m-achiningoperation.Can they modify their
processto produce a cleanerpart?
r Avoids producing a poor quality product.
r Prolongs the life of rinse and processbaths.
n Do you mechanicallyclean parts with a wire brush wheneverpossible?
r Reducessolventusage.
tl Do you use a pre-washor wipe using old solvent for very dirty parts?
r Reusesold solventsand extendsthellife of fresh solventbaths.
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Drag out
Drag out, liquids and chemicalsthat are carried on workpiecesfrom
one tank to another, ultimately shorten the life of baths. There are a
number of methods to reduce drag out. Many are inexpensive to
implement.
n Do you have a slow workpiece removal rate and allow maximum
drip time to reduce drag-out?Allow for drain time over the bath.The
faster the removal from the processbath, the thicker the film on the
workpiece and the greater the drag out. Drain times of 10 secondsor
more have been used successfully,and have cut drag-outby 677o.

ffit
0

I Can you install sprayrinses?Using rinsesdirectly over the plating bathsremovesmuch of the
drag.out with a minimum of water, and washesthe drag-out directly back into the plating bath. The
spray rinses use a small amount of water, and you may be able to adjust the flow rate so it equals
the evaporationrates from the plating bath.
n Do you use wetting agentsin your plating baths?They can reducedrag-outby as much as 50Voby
reducing surfacetension. However, wetting agentscan createfoaming in processbaths,which may
not be compatible with waste treatmentsystems.Test wetting agentscarefully to see how they will
effect both your plating baths and waste treatment systems.
n Do you position workpiecesto keep drag out to a minimum? Orient the workpiecesso that liquids
can drain freely as you remove them from baths. Remove cup-shapedparts from the bath so the cup
faces down to increasedrainageof the plating solution. Tilt parts so that fluid will flow off the part.
Position workpieces so that only a small surface area comes in contact with the solution surface as
they are removed from the processbath.
n Can you reduce the metal
concentration in your plating
baths?This decreasesthe amount
of metal that would be dragged
out. For example,concentrations
as low as 29 ouncesof chromium
per gallon have been used
effectively in plating shops.
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This lowers the viscosity of the plating solution so
n Can you increasethe plating bath temperatures?
that very high temperatureswill break
however,
that it drains off the part more easily. Be aware,
down brighteners and increase carbonatebuildup in cyanide solutions. The evaporation rate from the
processtank will increase.To counteractthe evaporation,add water from a rinse tank.
n Have you looked into using air knives aboveprocess tanks? Air is blown onto the surface of the
workpieces as the rack is raised from the tank. This helps fluids drain back into the tank.
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In the MetalFinishingPlantthroughEquipmentChanges
Generally, the newer the equipment, the more efficient it is in terms of
energy and solvent use. As you purchasenew equipment,considerthe
cost of waste managementwhen you rnake your decision. You may be
able to modify existing equipment to save water and reduce waste
generation.
n Do you evaluateequipmentbefore purchaseto find the best nonpolluting equipment available that you can afford?
r Considerlong-termsavingsin reducedwastehandlingand disposal.
n Have you installed flow control valves and meters?
r Allow you to monitor flow rates and keep track of progressin reducing water use.
tr Do you have water-basedpressurewashing systemsinsteadof parts washersthat use solvents?
Pressurewashers clean parts with hot water and detergentat high pressures.Depending on the type
of detergentused, the wastewatergeneratedby this will be less hazardousthan solvents,or may not
be hazardousat all. Contact local wastewaterauthoritiesprior to purchase,however, to see if any
locai regulationsrestrict hot soap wastewaterdischargeto the sanitarysewer.
r Reducessolventuse.
n Do you recover solventswith an on-site distillation unit?
r May recover as much as 80Voof your solvents
for reuse,reducing solvent purchaseand
disposalcosts.

! Have you rnstalledventilation hoods over baths to further
protectworkers?
r Install so evaporativeplating solutionsare
not drawn through the workers' breathing
zone"
tr Do you have high level or overflow alarms on all plating
and rinse tanks?
r Avoid accidentaloverflows.

E Can you incorporate a counter-currentrinse
system?The workpieces travel down the plating
line and are rinsed in cleaner and cleaner rinse
water in a seriesof rinse tanks. To conserve
water, rinse water is added to the line in a flow
that is opposite or counter to the direction that the
workpiecestravel.
I Reduceswater usage.

Wastewater from metal finishing processes
contain contaminants that may be both toxic and
valuable. In the past, material recover] woS not '
consideredeconomical.Now, there is a greater
incentive, from an environmental as well as
economical standpoint.
Recovered metals can be returned to baths, sold
to a reclaimer, or returned to suppliers.

workflow-

\

snpply

water flow

To determine if you can economically justify
metal recovery in your metal finishing plant,
considerthesefactors:
/ the volume of the waste containing the metals.
/ the concentrationof the metals.
/ the potential to reuse some of the metal salts.
/ treatment and disposal costs.
Have you looked into any of the following
equipment to recover metal from process baths?

[1 Electrolytic Metal Recovery Units
These units are used to recover gold, silver, tin, copper,zinc, solder alloy, and cadmium. A direct
electric current is passedthrough a solution containing metal by c4thode plates and insoluble anodes.
Bath and rinse solutions in electroplatingplants work well for this processbecausethey contain salts,
strong acids, or strong bases,which are all good electrical conductors. As the current flows from the
anode to the cathode,the positive metallic ions are attractedto the cathodeplate and settle there.
Those ions will continue to be depositedon the cathode plate as long as there is electrical current
and a sufficient quantity of electrolytes.

tr High Surface Area Electrowinning/Electrorefining

Units

This equipment operateson the same principle as electrolytic recovery units, using an electricai
current to draw metal ions out of solution. The solution that contains metal is pumped through a
carbon fiber cathode, which acts as the plating surface. To recover the metals, the carbon fiber
catho e is removed and placed in the eleCtrorefiner.The current is reversed,and the metal is plated
onto a stainless steel starter sheet.These systemscan be used to recover a wide variety of metals,
including gold, silver, tin, copper,zinc, solder alloy, and cadmium as well as to regeneratemany
types of solutions.
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I Evaporators
Water is evaporatedfrom the collected rinse water, and when the concentration of the chemicals
remaining in solution is high enough,it is returnedto the plating bath. Water vapor is condensedand
can be collected and reusedin the rinse water system.Energy is neededto evaporateoff the excess
water, so these systems are expensive to use for large volumes of rinse water. Counter-current rinse
systemscan be used to concentrateplating chemicals to the point where an evaporator is efficient.

[] Reverse Osmosis Units
In the natural world. water flows from a dilute
solution to a concentratedsolution until a
balanceor equilibrium is reached.An easy
"water
way to remember this is the saying
follows salt." When you eat salty popcorn,you
get thirsty. Reverseosmosis,often called RO,
is just the opposite of this. Pressureis used to
force water ttrough a special membrane, so it
moves from a concentratedsolution to a dilute
solution. The membrane has tiny pores that
allow water moleculesto passthrough, but
stop larger moleculessuch as dissolved
minerals and other materials.

cleanedwater
Ior teuse

RO treatment has been successfully used in treating rinse water from Watts nickel plating baths and
other metal finishes. New types of membranesare constantly'beingdeveloped,so the list of uses for
RO units in metal finishing is growing. An RO unit usesabout 200 times less energy than an
evaporator. The RO membranesare delicate, however, and typically cannot withstand extreme pHs.
The product water usually contains less than l07o of the dissolved solids present-in the wastewater
streams,so it can be returned to the last rinse tank. The concentrateis returned to the plating bath.

I Ion Exchangers
Ion exchangersuse materials,called resins,that react with ion solutionsand selectivelyreplace some
of their own ions with those from solution. If you have a water softener in your home, you already
are familiar with one type of ion exchanger.Caicium and magnesium in hard water are replaced with
sodium on the resin. After a few days, the resin can't absorbany more calcium or magnesiumions,
and it is rechargedwith salt pellets that you put in the brine tank. The resin is regenerated,meaning
the sodium ions replace those calcium and magnesium ions, converting the resin back to its original
composition.The ion exchangeunit allows for the reconcentrationof chemicals,and reuse of rinse
water.
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In metal finishing, ion exchangecan be used to recover drag out from a dilute rinse solution. The
chemical solution passesthrough a series of resin beds that selectively remove cations and anions. As
the rinse water passesthrough a resin bed, the resin exchangesions with the inorganic compounds in
the rinse water. The metals are recoveredby cleaning the resin with an acid or alkaline solution, and
the treatedwater can be returnedto the rinse systemfor reuse.
Ion exchange units can be effective for dilute waste streamsand are less delicate than RO systems'
First, however, water must be filtered to remove oil, greaseand dirt. Ion exchangeunits are used to
treat rinse water from chromic acid baths.

I Ion Transfer Units
These units consist of a number of ion
transfer cells. A stainless steel mesh cathode
makes up the outside of each cell, and is
lined wiih a half-inch thick polyester-based
membrane. The membrane enclosesan
anodecompartmentwhich containsa
plalinum-plated titanium anode.

A pump draws rinse water into tanks containing the cells. A rectifier supplies 25 volts of direct
current across the cell electrodes, causing the chromate and sulfate'ions to pass through the
membrane and enter the anode compartment. The clean rinse water overflows the ion transfer tanks
and returns by gravity to the original rinse tank. The solution with the chromate and sulfate ions is
drained from the anode compartmentsand transferred as neededto the chrome acid plating tank.

.
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ln the Metal FinishingPlantthrough Raw MaterialSubstitutionand

Changesin ProcessTechnology
Raw Material Substitution
One way to prevent pollution is to substitutenonhazardousor less hazardousmaterialsfor thoseyou
presentlyuse. This can reduce or even eliminate
hazardouswaste generationfrom your business.Look
into substitutescarefully. Ask questionsand get
documentation.
Considerthe strategieslisted below. Check off the
practices you already use. Put a question mark by
those you want to consider.After you finish reading
all the ideas, go back to those with question marks
and rank them accordins to their easeof
implementation, and wh"etherthey will affect your
largest or most hazardouswaste streams.

,,.

.. :.,:.:::::, : : : ,:,:,rl: , r:r'::::":

.'.:'::;,Whdh::.bbnsiOerin
g,;s.UbslitUte,iaw,.
mhtbriaLs,:..]:,:
i...
g
k1
ons,,
l-,{
as,ihre,,
mat'eiia1,
s
b'een
uSeAi.l
,,,,,1,fl
lgsli
"
in'siffiiHirr;situatiohs?
Can:.,1ao
u.:Contaa
ofier:,:,,,,,,,
..'.,.,..,..,,,,,.
,cu1toy9rs..to..Jea11..,tl.o..y,v,th!iisub,stittlte..
woftbd.,,fuxiiillrbt111;Biril$ii.tlil,$llillliiffi1iliiii
,,,,,matefial$
,,,,
,,MSDS,,,sfieet.fori:ihe,'su,bstii'ute?,,,Cdiu:ld:i,
.,.....ffi
Ateiiai..
beCbme,reoutatAa..,in
t g.fuiulb.i
=,..

4,. y:oiriiyp;
tftdifHv.eqlip'#il

I

.,,,,Wni
$
:.:.i:.i..:: . .
waSt{stmm,ibe:i,.',,,,,,,,,
.iir.ii.Warianrtie-5?.:lAlif.llth,e

;ix!riw

:iiii1ryqi1g1arl$gffiu1s11suiv[;uil1nm

Solvents and Substitutes
Although they are excellent cleaners,organic
solvents are hazardousto human health and the
environment.Solvents,particularly chlorinated
solvents,may be toxic, flammable, highly volatile,
dissolve landfill liners, and contribute to smog
developmentor ozone depletion.

Whenever considering a substitute, remember
to look at the MSDS. Although less toxic,
some substitutesmay still have low flash
points, making them hazardous,or their
emissions may be regulated for their volatile
organic compound(VOC) content.

Chlorinated solvents typically have chlor or
chloro in the name. Becauseof problems
associatedwith their use and disposal,you may
want to investigateusing other types of cleaners.

But don't stop at the MSDS. Ask questionsof
anyonewho may be affectedby a substitution.
For example,alkaline or detergentsubstitutes
may be difficult for a wastewater treatment
systemto handle,so be sure to consult with
wastewaterpersonnel.

Other Substitute
I Can you use deionized,distilled, or reverseosrnosis
water insteadof tap water in processbaths and rinse
water?
r Calcium, iron, magnesium,manganese,chlorine,
carbonates,and phosphatesfound in tap wateqreduce
rinse water efficiency, interfere with drag out recovery,
and increase the frequency of processbath dumping.

Hurr" you considered replacing raw materials with
those that reduce the amount or toxicity of the waste
your businessgenerates?Some options are listed
below.

requirestimeand effort;br.rt
Selectingsubstitutes
you'llbe rewarded
withlesstoxicwasteandsafer
workingconditions.

n Have you investigated hexavalent chromium substitutes?Trivalent chromium can be substituted for
the more toxic hexavalentchromium, althoughthe finish has a different luster. The chromium
concentrationin trivalent chromium plating bath is typically less than 1 ounce per gallon while
hexavalentchromium concentrationsare 15 to 40 ouncesper gallon.
r Lower heavy metal concentrationsmean less chrome diag out and lower water treatmentcosts.
r Trivalent systemsgenerateless hazardoussludge.
r Reducessludge quantities,resulting in reducedhauling and disposalcosts.
r ,Avoids the need to reduce hexavalent chrome wastesto their trivalent state. Since three
pounds of sodium metabisulfiteare requiredto reduceeach pound of chromic acid, chemical
purchasesdecreaseby switching to a trivalent system.

I Can you use non-chelatedprocesschemica]s?Chelatorsallow metal ions to remain in solution
beyondiheir normal solubility limit. They are usually found in baths used for metal etching,
cleaning, and selectiveelectrolessplating. Once the chelatingcompoundsenter wastewater, they
make it difficult to remove metal contaminantsduring treatment. That means additional chemicals
must be used, which in turn end up in the sludge and contribute to the volume of hazardouswaste
sludge.Also, many spent processbaths containingchelatorscannot be treatedon-site and are
drummed for off-site disposal,adding to waste disposalcosts.
Non.chelated chemistries can be used in many
processeswhere it you don't need to keep metal
in solution. Allow the metals to precipitate; then
filter the processbath to rernove solids. Nonchelated chemistries are less feaSible;however,
where chelators play a significant role in the
chemical processesthat allow the plating bath
to function.
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I Have you looked into cyanide substitution? Cyanide compoundscan be replaced with less toxic
compounds such as zinc chloride and pyro-phosphate"opp"i. Chloride or ruff.t"-based compounds
may serve as replacements.Waste streamscontaining free cyanide are typically treated by an alkaline
chlorination process using sodium hypochlorate and chlorine. Ferric sulfide precipitation is
commonly used for treating complex cyanides,but thesechemicalscontribute to sludge volume
during wastewater treatment. Noncyanide processescan reduce hazardouswaste sludge generation by
eliminating a treatment step. Replacementchemistries are available for most cyanide-contuining
process baths, except for copper strike baths used in copper plating.
r Simplifies wastewatertreatment.
r Savesin chemicalcosts.
r Reducessludgegeneration.
E Have you tried citric or terpene cleanersfor cleaning, degreasing,or parts washing? Terpenes are
oils isolated from plants through gentle heating or steam distillation. They are less toxic and more
biodegradablethan most solvents. Limonene cleanersare terpenesmade of oils of lemon or orange.
I Decreaseshazardouswaste disposalcostsif non-hazardoussubstitutesare used.
n Do you try to use multi-purpose materials?
r Using a few basic products may decreaseemployeeconfusion.
r Reducesthe number of rarely-used products. These typically are the kinds of materials that are
stored beyond the shelf-life date.
fl Can you substitutedetergent-based
or water-basedcleanersfor solvent-basedcleaners?
I Some of these may have regulatory, health and safety concerns of their own, so be certain you
read the MSDS.
E Can you use high pressurehot water or steam cleanersinstead of solvent for parts cleaning? These
have limited application, however, since they are useful primarily for rough cleaning of metai parts.
n Can you use non-aerosolforms of products?
r Reducesair emissions, improving the working environment for

E Can an alkaline cleaner replace solvents for degreasingoperations?
After proper treatment, hot alkaline baths used for degreasingmay be
dischargedto the sanitary sewer system. Be certain to call your local
wastewater authorities to find out what restrictions may apply to your
operation, Sludge generatedfrom hot alkaline baths has less volume than
wastes generatedby solvent degreasing,but still may be hazardous.
I Have you consideredreplacing paper towels with reusablecloth?
I Remember to contact your commercial laundry service to discuss what materials may be on the
cloth.
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Changesin ProcessTechnologY
ln 1992,a major battery manufacturerchangedtheir production
process,which resulted in a 29Vodecreasein hazardouswaste
generation. Two other process changesreduced waste by another
75,000 pounds annually, with a savingsof about $40,000per
year.
A changein technology can be one of the most expensive
pollution prevention strategiesto implement, but the benefits can
also be big. As your businessbecomesmore involved in
preventingpollution, you may think of new production methods
that warrant testing. Obviously, there are risks in changing
processes,so ideas must be testedthoroughly to seeif they are
economically and environmentally sound. Above all, your
customershave to be happy with the result. Some of this testing
can require a greatdeal of timd and money. There are programs,
such as the EPA's Design for the Environment (Dfr), to help.
The goal of DfE is to facilitate information exchangeand
reseaichon pollution preventionefforts. It works with businesses
and trade asiociations to evaluate the risks, performance, and
costs of alternativechemicals,processes,and technologies.

A number of new technologiesare possiblecandidatesto replaceelectroplating,including ion vapor
depositionand thermal spray processes.
Ion vapor deposition has been used to deposit
aluminumcoatingsas a replacementfor
cadmium. The aluminum is evaporatedand
partially ionized before it is deposited on the
part to be plated. No hazardouswastesare
generatedin the process, and the aluminum can
be scrapedoff chamber walls for reuse. Health
and safety risks are much lower than those from
traditional cadmium plating.

Thermal spray processesuse heat from
chemical energy or an external heat source like
a propane flame to put thermoplastic coatings
on parts. This energy is transferred to powder
particles as heat and acceleratesthem toward
the part to be plated. The thermal (heat) and
kinetic (motion) energy produce a wellbonded, smooth coating. No volatile organic
compounds or toxic fumes are produced.

Material in this pollution.prevention Tool Kit is intended only to provide general informalion. Contactlour state and local officials, local Extension
location,anQequipment.Thesematerinlswere written b Jan HySlstr91l under the
offtce,and vendorsfo,r iffirmation speciJicto your business,
iirection of M.F. Dahab and W,E, Woldt, Biological SystemsEngineerin{, LW ChaseHall, IJnivenity of Nebraika-Lincoln 68583'0726.
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WasteExchangesand RecyclingOptions
for the MetalFinishingPlant
The goal of pollution prevention is to not generate
pollution or waste in the first place. Due to old
equipmentand capital shortages,or lack of substitute
raw materials and new technoldgy, however, it may
take time to reach that goal. In the meantime, try to
find someonewho may be able to reuseyou\waste
through an exchange program, or recycle your waste.

.
\/

To make recycling or reuse easier, it is important that
you handle wastescorrectly. Train employeesto
avoid mixing different types of materials.

tr Do you segregatewastes? .
r Mixing hazardouswastestogethermay make
reusing or recycling impossible.
r Mixing hazardousand nonhazardouswastesincreasesthe volume of hazardouswastesand
thereforedisposalcosts.Your formerly non-hazardouswastebecomeshazardousand must be
handled as such.
I Your hazardouswaste generatorstatusmay be affected.
Some materials to segregateinclude:
E processing baths from wastewater streams
tr spent solvent wastes from aqueouswaste
tr cyanide wastes.
tr chromium wastes.
tr chlorinatedfrom non-chlorinatedsolvents.

Waste Exchanges
Take a look at the materialsyour businessthrows
away.If you aren'tableto reusethem,consider
that somemay be valuableto anotherbusiness.
Througha wasteexchangeprogramyou may be
able to sell, trade,or give away materialsyou had
consideredwaste.On the flip side,an exchange
programmay also help you locateanother
company's"waste"that you canuse.Considerboth
your hazardousand nonhazardous
wastestreams.

Recycling
fl Can you return waste solutions to the manufacturer for recycling?
E Are metals in spent processbaths reclaimed?Tool 6c describes
different metal recovery systems.

g,
gN

\__lv

I Does your hazardouswaste handler reclairn solvent? Contract with a
solvent tank maintenanceserviceto come to your businessperiodically.
They will remove the solvent and sludge from your tank and replaceit
with clean solvent. Or, spent solvents can be sent off-site to a commercial recycler. Generally 7080% of the solvent can be reprocessedand sold back to you at a reducedcost.
fl Have you looked into purchasing your own distillation unit? Commercial solvent recovery units
are available in various sizes. Although it dependson your solvent use rate and the still you
purchase,many businesseshave had stills pay for themselvesin less than 2 years.
r Reducethe solvent purchases.
r Reducethe amountbf waste that has to be managed.
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n Do you recycle metals such as aluminum and steel?
tr Do you recycle cardboard?Give small amountsto a businessor charity willing to pick it up. Large
amountscan be baled and sold.
I Do you make sure that all containers are completely drained of hazardousmaterials so that they
are legally empty and therefore not a hazardouswaste?
. fou shouidnot reuseproduct containersunlessthey have been adequatelyrinsed and are used
to store the same or compatible materials.
n Can you reusecontainerrinse water in processbaths?
n Can you reuse and/or recycle 55 gallon drums?See if you can return empty drums to the supplier.
! Do you use both sidesof a sheetof paper
before recycling or disposal?
r Reducespaper purchaseand disposalcosts.
i:!i!i

Don't forget about consideringrecycledcontent and recyclability when choosingyour suppliesand
suppliers. Here are a few ideas to consider:
n Are there reusable or recyclable alternativesfor any of your supplies, including paper, envelopes,
and office file folders?
n Are there recycled content alternatives?These are products that contain recycled material. Those
that indicate "post-consumer recycled content" mean that the material has been through the
consumer'shands.
I Are your supplierswilling to expandtheir use of reusable,recyclable,or recycled content
containers?
tr Do you segregatewaste streamsfOr recycling and treatment, and keep non-hazardousmaterial from
becoming contaminated?
r Mixed wastesare harder, if not impossible,to recycle.

HazardousWaste Handlingand Disposal
n Do you store hazardouswastes indoors or in a covered area to
prevent moisture from seeping in?
r Moisture could increasethe volume of your hazardouswaste,
making you pay more for disposal,
r Check with your local fire departmentabout storageof
flammable materials.

Pollution PreventionTool Number 6e
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E Is hazardouswaste stored in a safe location out of major traffic areas?
r The less activity the better for preventing accidental spills or leaks.
n Are hazardouswastesstored and labeledaccordingto stateand federal regulations?
r Contact your local health departmentor stateenvironmentalagencyto stay in compliancewith
regulations. And when you reduce the amount of hazardouswaste you generate,the number of
regulationsyou'll have to deal with may also go down.
n Are hazardouswastes stored where accidental spills or leaks will not contaminate storm and sewer
drains?
! Do you have secondarycontainment,such as curbing, in caseof a leak?
r Have em€rgency equipment such as dams and pigs ready for immediate use.
r Train employeepto use them properly.
! Do you contract with qualified and licensedhazardouswaste handlersto properly disposeof your
"hazardouswastes?
. na#;U".-,tr*
you have'cradle to grave liability for the wastes,from the time they become
wastes until they no longer exist.

So What's Next?
Hopefully, you have discoveredsome new
ideas to help prevent pollution in your
business.Hang on to this set of sheetsfor the
time being. They'll be helpful when.you are
consideringand prioritizing pollution
prevention options. .

But first, it's important to know what wastesand
what quantities of those wastesyour business
generates.The next tool will help you assessyour
'wastes.
Think twice if you're tempted to skip that
can provide you with
tool. A waste assessment
valuable information.

Material in this Potlution Prcveintian Tool Kit is intended only lo provide general information. Contact your state and local offrcials, local Efiension
anil vendon for information specifit to your business,locatian, a4{ gquipment. These materials.were witten by Jan Hygnstrom under the
ffie,
ilitection of M.F. Dahab and W.E. Woldt, Biologital SysteirnsEngineerin/, LW Chase IIaIl, UniveniE of Nebraskn-Lincoln 68583-0726.
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Readyto Begin PreventingPollution?
First, find out what types and quantities of
wastesyour businessis producing.This is
important, as it helps you pinpoint where you
can prevent pollution, and gives you a baseline
for evaluatingprogress.

Rememberthat wastes started out as raw
materialssomewherein your business.Not only
are you paying for waste disposal,you are
paying for raw materialsthat weren't fully used.

analyieinioimaiibn,for,potiutlon',,pieilehtion,i
Itis iooiwillh,eipyoucoile-Ct,,ano
tf yous/enta

One way to look at how much waste your businessgeneratesis to look at each processwithin your
company. Some processesin the metal finishing industry include:
Purchasing
Shipping and receiving
Storageand inventory

Office/recordkeeping
Customerservice
Partscleaning

Metal finishing
Equipment
repair
JanitoriaUfacilitymaintenance

Cost ldentification
Realizing what waste is costing your busrness
will make pollution prevention more valuable to
you. To determinewhether a pollution
preventionoption is economicallyfavorable,you
have to know what processeswithin your
businesscost at present.

Record the estimated annual capital, operational,
and disposalcosts associatedwith each business
process.This will help when evaluatingthe cost
effectivenessof possiblepollution prevention
options.

Process:
1. Annual operatingcosts (including labor, materials,maintenance)

$

2. Annual capital costs (includesequipment,planning, installation)

$

3. Annual disposalcosts (transportation,fees,regulatorycompliance)

Total Annual costs

:
Next, check the type's:of wastes ggneratedby the processesyou identified: Copy this form as nooded;
Record the estimated quantrty of waste generatedby ea.ghprocess,

Process:
\tastetype.

'Amounflmonth

Waste type

Air emissions

SpoiledbatcheS

Evaoorationlosses

Wastewater

losses
Maintenance

CorroSivewaste

Solid waste

I

AmounUmonth

'Reactivewaste

Out-datedstock

Ignttablewaste

Overspray

.Toxic,waste

Spills

Process:
Wnste type

Waste type i

Air emissions

Sooiledbatches

Evaporationlosses

Wastewater

Maintenance losses

-Corrosive waste

Solid waste

Reactive waste

Out-dated stock

Ilnitable wastel

uverspray
.:
splils

Toxic waste

A.rnount/month

Other
'

, .

l

produces,
try to targetsomefor pollution
Now that you havea handleon what wastesyour business
producedin the
hazardous,.or
arerthe
prevention.You'Il probablywant fo work on thosethat
most
largestquantities. .

TooI Kii is intended only to providc general infsrmatibn. Contott loul state and local ofJicials, local E ension
Mateiitl in this Pollufian.Prevettian
off.rce, qnd vendors for information speiific to your busiltbss, loeatbn, and.equiprtlcnt. Ihese mateiials iere wri.fien fo lon llygdstrom under the
direction of M.F. Dahab and W.E. Waldt, Biological Systems EngineeringirLW Chase Hall, Universily of Nebraska;Izincoln 68583-0726.
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Options
AnalyzingPollutionPrevention
Look at your list of wastes,and then go back to waste preventionoptions listed in Tool 6.
Here are some points to consideras you note feasibleoptions.Check those that apply, and put a
question mark by those you need to look into further.

Pollutionpreventionoption:
tl Will the option affect your most hazardousor
largestwaste streams?

I Can you determine annual operatingcosts and
capital costs of the option?

E Is the option easy to implement?

Operatingcost estimate

I Does the technology have a track record?

Capital cost estimate

[J Are there case studies describing the
applicationof the option in the industry?

[J Do you know if the option will produce waste?
What types and how much?

$

tr Do you know if the option requiresdifferent
raw materialsthanpreviouslyused? What
typesand amounts?
tl Will the waste be less hazardousthan that
produced before implementing the option?

n Will those different raw materials be less
hazardous?

tr Are you surethat the option doesnot shift
wasteto a differentform, or to a differentprocess
within your business?

Don't exclude any option until it has been analyzedcompletely.High tech options are not always the
best, especiallyat first. If you're just beginning a pollution preventionprogram, you?ll seepositive
results quickly if you solectan option that is easy to implement.This will give everyoneincentive to
continue.Many businessesfirst prevent pollution through simple changesin businessproceduressuch
as improved housekeepingand waste segregation.As they gain experience,they move on to more
challengingoptions.

Take a closer look at those options to see if they are economically and technically feasible. Again,
check those that apply. Put a questionmark by those you're unsureof, and try to find the answer.

Pollutionpreventionoption:
EconomicEvaluation
E Doesthis option reduceregulatorycompliance
n Is this option within_youfprice range,
operation
costs?
bothcapitalandongoing
considering
costs?
! Will this optionreducethe costsassociated
with
payback workerinjuryor illness?
I Doesthis optionhavean acceptable
period?
n Wiil this optionreduceyour insurance
premiums?
I Doesthis option reduceyour raw material
costs?
n Will this optionreduceyour wastedisposal
n Doesthis optionreduceyour utilitiescosts? costs?
n Doesthis optionreducematerialandwaste
storagecosts?

n Doesthis option havea proventrack record? tr Do you know if this option will requireany
downtime for implementation?
product
quality?
maintain
How
much?
n Will this option
! Are you ready to handle new training
proceduresand expertiseif required?
n Can you add additional staff if required?
tr Will this option createless waste?
n Are you.certain this option will not simply
shift waste to another form?
n Is your plant layout and design capableof
incorporatingthis option?

tr Will the vendor guaranteethis option?
tr Will this option improve or maintain worker
safety and health?
! Are new material handling, storageor disposal
techniquesrequired?
tr Are materials and parts readily available?
n Can this option be easily serviced?
.r ,
! Are other businessesusing this option?

Contet yoat state and loeal offteials, local Ertensbn
Matcrial in this Pollatioa Prevention TooI Kit k intended only to providc gcaeral infumatbn
o;ffue, and vendorc-fot informatioa specifrc n your business; Iocation, and equipmenl Thcse materiak werc wrixen by fan Hygnstrom undet the
direction of M.F. Dahab and W.E. Woldt, BioWical Systenrs En4ineerhs; I,W Chase Ea\ Univenity of Nebraska-Lincoln 6858i-0726.

PollutionPreventionProgramReview
An effective pollution preventionprogram is ongoing. It is important to step back and evaluatewhat
you've accomplished,and set new goals. The following questionswill help keep you on track. Place
a check by those you've done, and a questionmark by thosethat need further attention.
I Have you implemented all the previously defined options?
n Does pollution prevention remain a priority for workers and management?
Have your pollution prevention efforts reduced costs through:
E Reduction of raw material costs?
n Savings on pollution control equipment?
E Reducedcompliancecosts?
fl Reduceddisposalcosts?
n Improved worker safety and health?
I Reducedinsurancecosts?
! Other

How effective have your efforts been at reducing the following types of wastes?

Amount per year

Amount per year

Air emissions

Solid wastes

Evaporative wastes

Spills/container leaks

Hazardouswaste

Spoiled production runs

Heat/energy losses

SystemleaKs

Maintenance waste

Wastewater

Out-datedstock

Other

Overspray

Other

,''*t;

' :1, i

Contactrow stat,.and lacatoffuids, Iacal Exte'rrioa
Mqbrial lo *t, poUtUn hevcrtian ToetKit is iatcrdtd onlyto pmvidc gercml isorffiio*
ihc
the
by fan
Eygnsfrvlm wdt
iltttolials vcrc
vcn vrila
terita by
"qttlry"il.
Thcsc
Thcsc wtedals
fan Erynstvm
offue, and vefu'ru fur injomatioa spccificb your bsincss, locotioa adcgipactrydor

a,4 W;F4.,!o.14'ts1t@f
atnaao o! M.F;
$fE q'1td
YW

LW Clrwe flall,

Unfuenity of Neffii-Drcoh

685t3-U26.
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YardWaste,A GrowingConcern
Nearly 20Vo(by weight, I07o by volume) of
the solid waste from our homes and
businessesconsistsof yard trimmings grass clippings, leaves, brush, and tree
prunings. The amount of yard trimmings
generatedvaries considerablyby region,
season,and even from year to year.
During peak months, primarily summer and
fall, yard trimmings can representas much
as 25 to 50Voof the municipal solid waste.
Grassclippings accountfor over half of all
the yard trimmings generated.

If your businessmaintainsa
yard, here are a few ideas
you can use to reduce the
waste it causes.Think about
recycling grass clippings
back to your lawn,
compostingleaves,and using
water wisely.
Your Cooperative Extension
office may have more
detailed information specific
to your area.

Returning Grass Clippings to the Turf Will SaveYou Time and Money

/ Grass clippings contain about 3-47o nitrogen by

pi'.tiliptris:.i:weight, abott 25Voof the lawn's fertilizer needs.
+r# firot,,oioFci;
i; alinil.W#h,
;.,..;
,:;:found;.ihat,.sind,6

Cfiipp-ings
was no
This can save about one fertilizer application every
.bagging
:
ihey.,,speni,
an,.:averageii.of.iiiiiiilii year.
..l....1Angerii.hec'ebsa'ry.;
::,,
,,
,3B,olo:.le$S:.t!me
,,,,l
on babh,,mowing.;
,,,,,,
,,i ,
/ If you leavelawn clippingson the lawn, you no
longer need to purchaseplastic bags for lawn
clippings. This savesmoney over a year's time.

/ Becauseit is not necessaryto stop every 10
minutes to empty the mower bag or rake the lawn
after you finish mowing, you can mow a lawn in Il3
less time. Although you'll mow more frequently,
the time spent on each mowing sessionand the
overall mowins time will be reduced.

/ Grassclippings increasethe amount of organic
matter found in the soil. This increasesthe soil's
ability to hold moisture and nutrients in sandy soils,
and improves drainagein heavy soils. All in all,
your lawn will be healthier.

reOo:lyourllewn;
consideiplahting
e giae-e
o.i'peiennial,,iihat
ffl,youlneedl:to
fitb,,,toui,,site',"and.climate.,.ConOitions,,,Some
aremore,..h""fand,drou,ghtr.'.'....'
toi'brant.,tnan',otneiSu,,pi'anis
naiine'toyou'rareausuallyfar:ebest-,,;,,;:
,,r.....ii,

RecyclingGrass Clippings Back to Your Lawn Makes Good Sensefor Many,Reasons
{ Yard trimmings take'up valuable landfill space,
about 3,5 cubic yards per ton.
/ Yardtimrnings'are banned from landfills in some
areas.By mid 1995, 20 stateswill have landfill bans
on yard trimmilgs, the second largest component of
the solid waste stream.
/ Yard trimmings are expensiveto transportand
bury. For example,in Omaha, Nebraska,taxpayers
pay $48 per-ton to collect, haul, d:ndlandfill waste,

{ Yard trimmings contribute to explosive methane
production in the landfill. Although organic materials
in a landfill breakdownor decomposevery slowly,
decomposition does occur. One of the by-products of
gas.
decomposition is
.methane
/ Becauselawn clippings are made of up to 90Vo
water, grass clippings can contribute to leachate
l
problems in the landfill, potentially causing
groundwatercontamination.

Making the Switch

Fertilization Plan

To help your grass stay healthy, or
to get it in better shape,do not
remove more.than one third of the
blade, and no more than one inch
total height at any one time. For
example, if your lawn is 3 inches.
from soil to the tip of the grass
blade, you can remove ll3 of it, or
1 inch. If your mower doesn't allow
you to return clippings to the lawn,
put the clippings on a compost pile.

The rate of fertilizer applicafion, the frequency
of application,and the sourceof nitrogen will
determine how fast the lawn grows. For slow,
even growth, use a fertilizer containing either
sulfur-coated urea or urea formaldehyde as a
nitrogen source rather than those such as
ammonium sulfate, ur€a or arnmonium nitrate
that tend to produce a very fast growth for short
periods. This is important for early sununer
applications. Check the fertilizer label to
determine.thespecific nitrogen source.

Water Use
In the surnmer, a great deal of water is used on lawns. Make every drop count.
. Place your sprinklers so that you are watering lawn, not driveways,sidewalks,or gutters.
. :
. Avoid watering on windy days when sprinkler coverage is difficult to predict- More water is probably
carried off into the atmosphergthan reachesthe lawn.
. Water early in the morning so less water is lost to evaporation. Don't water in the evening; yotfll just
encourageplant diseases.
r Turn sprinklers off if water is running off the lawn and onto the sidewalk or roa{. Let the moisture soak in,
and begin watering in an hour if more is needed.
. Water deeply and less frequontly. Lawns watered too frequently develop shallow root systerqs,making them
to grub damage and heat or drought stress:
-orr.ut""ptible

Material in thh pollation preventinn Tool Kii is inteniled only to provide general inforhation Contdctlour stote anq bcat offrcials, Iocal Extension
the
offi.", ond vendorsfor information specifrc to your bushtess,location, and eqaipnent. Thesematerials were wrifrefi b! Jqn H'lgnstrom ufider
iy,t"^, Engineerin!, rw o' , Hatt, Irnivenity of Nebraska'Lincotn 68583-0726.
ri"ii,-ni"i"e:iot
;:;;;;;;;;:;.';;;;";;'i;.
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Blow Your Horn! PublicizeYour PollutionPreventionEfforts

ft

Pollution preventionhelps your businessby reducing waste
collection and disposalcosts.Your customersand your
community also benefit by having a cleanerenvironment.
You can help develop your image as a businessthat cares about
the environmentby telling the public about your efforts.
Concern for the environment and its quality ranks high in
national surveys. Your ability to compete in the marketplace
may improve if you use pollution prevention methods. Let the
public know what you are doing.

/ Document your waste reduction successesin annual reports, company brochures, advertizing, and
pressreleases.And show that you hold true to your commitment.Print documentson both sidesof
the paper. Use paper made from post-consumerrecycledmaterials,material that has been used by the
consumerand then recycled.Try to use paper that is easily recycled.Also, requestinks that don't
contain heavy metals.
/ Shareyour successeswith trade associations,local government,local environmentalorganizations,
and other community groups.
/ Identify your products that are made from recycled materials. Indicate what percentageof postconsumer recycled material was used to make the product.
t Ofcourse, minimal packagingis appreciated.Try to avoid excessivepackagingso your customers
aren't stuck with a lot of waste. If you need packaging,try to use materialsthat can be recycled in
your area. Again, let the public know that you're trying to reduce waste.
/ Promote the use of environmentallyfriendly materials.Let your customersknow that you choose
to avoid the use of hazardousor toxic substancesin your business.
/ Contactyour local newspaper,as well as TV and radio stationsto find out if they have an
"Environmental
Hero" spot, telling of local efforts to help the environment.

Invite a news reporter to see what you've accomplishedin pollution prevention. You may want to
submit your own article. Rememberthose important W's: Who, What, Where, When and Wy. A
samplenews releaseappearsbelow.

Pollution
Prevents
LocalPrintingBusiness
The ACME Printing Company has
embarkedon a pollution prevention
project, reducing the amount of
waste produced.They recently
switched from petroleum-basedto
soy-basedinks in their printing
processes.By doing so, the presses
can be cleanedwith water-soluble
solutionsinsteadof traditional
solvents that the oil-based inks
require.

In addition, soybean oil is a
renewable product, raised right here
in the U.S. This type of ink reduces
our dependenceon foreign petroleum
products.

WITH
PRINTTO

SOYINK

Awardsand Grants
There are grants and awards for
pollution prevention efforts.
Consider applying for a grant if
you want to try a pollution
preventionidea but just can't find
the money for it. Awards are
available to recognizesuccesses.
There may be stiff competition for
these.but that makesthem all the
more prestigious. Just the process of applying
for grants and awards can help pull members of
your businesstogether as a team, and can be a
useful enterprise in itself.

Pollution PreventionTool Number 9

Acme Printing company also
announcesa new line of recycled
paper stock available for prinling.
The paper has l0OVopost-consumer
content,meaning all the fiber used to
make it has been through the hands
of the public. This new line allows
the community to complete the
recycling loop; people have more
opportunities to purchase recycled
paper locally.

Grants and awards may be available on the
local level in your area. Contact your city or
county health department,public utilities,
Cooperative Extension,office, or local citizen
environmentalgroups. If they have no grants
or awardsto offer, they may be able to point
you in the right direction.
The following page lists some grants and
awardsavailable.Incidentally, many states
were developingrecognition programsfor
pollution prevention efforts when this
publication went to press.Write or call those
contactslisted in Tool la to learn if more
awards or grants are available.

Page 2 o:f 4

State Pollution Prevention Awards and Grants
\-

Iowa Landfill Alternatives Grant Program. Grants from the Waste
ManagementAuthority Division of the Departmentof Natural Resources
provide assistancein initiating or expanding solid waste management
projects that are innovative and offer alternativesto landfilling. Application
deadlinesare the first Monday in June and the first Monday in December.
For more information, contact:
Tom Anderson (515) 231-8623or Jeff Geerts(515)281-8176
Iowa Departmentof Natural Resources
Waste Management AssistanceDivision
Wallace State Office Building
900 East Grand Avenue
Des Moines. Iowa 50319
Iowa Governorts Waste Reduction Award. This is granted to Iowa businessesor industries that
have implemented a waste reduction project with the best demonstratedenvironmental, economic,
and safety benefits. Awards are given in three categories:large manufacturingfacility, small
manufacturing facility, and non-manufacturingbusiness.The deadline fol nominations is in June.
Contact the Waste Management AssistanceDivision at (800) 361-1025 or Iowa's Waste Reduction
Center at (800) 422-3109 for more information.
Kansas Pollution Prevention Award Program. The Kansas Department of Health and
Environment invites all sectors of society to participate in the Kansas Pollution Prevention Award
Program. This annual state-wide program recognizesexcellence in efforts to work toward a cleaner
environment. The following levels of activity are recognized:
Pledge- Participantspledge to practicepollution prevention.
Shareholder-Participantspreparea pollution preventionplan and establishreduction goals.
Paces.etter-The olginizati,onlmplements theii pollution prevention plan and documents the reduction
of pollutants or conservationof resources.
Trendsetter- The organization has demonstratedpollution prevention measuresthat are easily shared
with similar organizations.
Innovator- The highest level of participation,the organizationreceiving this award has continued
pollution prevention activities within and also promotespollution preventionin the community.
Pledgecards, summariesor reportsof Pollution preventionactivities must be receivedin the Office
of Pollution Preventionby July 1. For more information,contact:
Director, Office oi potiution Prevention
KansasDepartmentof Health and Environment
Office of Scienceand Support
Forbes Field, Building 740
Topeka, KS 66620.

Pollution PreventionTool Number 9
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NationalAwards,Grantsand Programs
NICE3 Does your company have a technology idea that could save energy, prevent pollution, and
improve your industry's bottom line? If so, you may be able to apply for assistancethrough a
program cosponsoredby the US Department of Energy (DOE) and the US EPA. This program,
known as the National Industrial Competitivenessthrough Efficiency: Energy, Environment, and
Economics encouragesindustry to reduce industrial waste at its source or use waste productively. To
call Eric Hass,
requesta brochure or project proposalsolicitationpacket (#DE-PS49-94R90001),
DOE, Denver, CO (303).n5-4728 or SharonRiegel, EPA, Denver, CO (303) 293-1471.
33/50 Corporations involved with this voluntary EPA program pledge to reduce their emissions of
17 high.priority toxic chemicals by 337o at the end of 1992 and 50% by 1995. All of the targeted
chemicals are on the EPA Toxic ReleaseInventory. Don't hesitate to become involved; the 1992 goal
was an interim target and data on the 1995 goal will not be releasedunttl 1997. There is plenty of
time for your business to get involved. For more information, call Carl Walter, EPA Region VII
(913) 551-1600,or Kerry Whitford, EPA Region VIII (303) 294-7684.
Green Lights This voluntary US EPA program encouragesthe use of energy-efficientlighting to
reducepollution. Green Lights provides informational tools to help corporationsmake informed
upgradedecisions.It has developeda registry of financing resourcesavailableto all Green Lights
participants.For more information, contact US EPA, Green Lights 62O2J,401M Street,SW,
Washington,DC 20460 (202) 715-6650.
competitive 3-phase award
SBIR The Small Business Innovation ResearchProgram iss a highly competiti
system that provides qualified small businesseswith opportunities to propose innovative ideas that
meet the specific reseirch needs of the Federal Government. US-owned and based firms with less
than 500 employees are eligible to compete. To get on the SBIR mailing list for announcements,call
(202) 205-1177or write to:
Small BusinessAdministration
409 3rd Street SE
Washington DC 20416
Waste Wi$e is a voluntary program sponsoredby the EPA. Companiesthat become members
cornmit to making significant progress in the areasof waste prevention, recycling, and buying or
manufacturing recycled products. For more information, call 1-800-F.PAWISEand ask for the
brochure Waste Wi$e: EPA's Voluntary Programfor Redu.cingBusinessSolidWaste

Consider theseideas as you apply for awardsor grants:
/ Be sureyou readthe criteriacarefully.Somepollutionpreventionprogramsmay consideronly source
reduction,which are methodsof eliminatingthe generationof pollution. Somemay also considerwaste
exchangesand recycling.Make sureyou understandwhat the grantsand awardsare offeredfor.
typedinformation,don't submit2 pagesof
/ Follow directions.If the form asksfor 1 pageof double-spaced,
handwrittenmaterial.
/ Be clearand concise.Put yourselfin the grantor'sshoes.
/ Meetall deadlines.
Startearly so you hav-etime to fill out applications
andcheckthemover.
Materinl in thh Pollution Preventiin Tool Kil is intended only to provile genera! informatinn, Contnctyour state and local officials, local Extension
office, and vendorsfor information specift.cto your business,lacation, and equipment.Thesematerials were wrifren by Jan Hygnstrom under the
directionof M.F. Dahab and W.E. Woldt,Biotogical Systems
Engineering,LW ChaseHall, IJnivenity of Nebraska-Lincotn68583-0726.
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WasteAssessment
MetalFinishingHazardous
and Non-hazardous
Copy this form and use a separateone for each
process or area in the metal finishing plant. Some
processestypically associatedwith hazardouswaste
include chemical storage,plating, parts cleaning and
facility maintenance.Don't forget to look at the
nonhazardouswaste your business generateswhen
consideringwaste reduction opportunities.Check out
your office and break areas.

Processor area:

Date:

Write down all hazardousmaterials used in the processor area
identified above. Include amounts used per month for future
reference.Consider replacing thesewith non-hazardoussubstitutesas
they become available. Refer to your MSDS for help.
Hazardous materials

Amount used

Where doesit go?

(lbs or gaVmonth)

(product, waste)

Wastes
Hazardouswastesthat metal finishing
plants may generateinclude:
spentsolvents,spentprocessbaths,bath
sludge,rinse water,cleaningrags,and
lubricationoils.

Hazardous waste

Amount per month

Non-hazardous wastes: These are wastes that often are sent to a licensed sanitary landfill. You may be able
to reducethe amount of waste produced,recycle it, or find anotherbusinessor institution that could reuseit.
Check the box if it is presentin your businesswaste stream.Those in bold are typically easy to find recycling
outlets for.

Material

Estimated 7o
of waste stream

Material

E greenbar computer

Pr,lsucs
tr PETE(#1)

tr white form feed

tr HDPE pigmented(#2)

D white letterhead

D HDPE transparent (#2)

E white copy

tr HDPE film (#2)

E white ledgerpads

tr LDPE film (+f4)

E cash register receipts

tr vinyl bottles(#3)

u adding machinetape

tr polypropylenebottles(#5)

E white envelopes

tl polystyrenefoam (#6)

EI coloredcopy paper

tr rigid polystyrene(#6)

u yellowlegalpads

E otherplastics(#7)

PlpBn

Estimated%
of waste stream

fl coloredletterhead
pads
E message

Aluunruvr

E newsprint

D cans

tr junk mail

tr foil

LJ magazrnes

E other(raingutters)

E windowenvelopes
E stick-onnotes

SrnsL

EI cardboard

E steelcans

E paperplates/cups

E off-specproducts

tr napkins/towels

E other steel(strapping)

E tissue
E wax-coatedpaper

Gr,.l,ss

paper
E plastic-coated

EI clear

E carbonpaper

E brown
E green

tr OTHER

tr Ornnn
tr Orsnn

Y.q.RD TRIMMINGS

EI grassclippings
E leavesand brush

Maferiat in this Pollutinn Prevention Tool Kt is intended only to provide.general information. Contact your state onal local officials, local Extension
offtce, and vendors for information speciftc to your business,location, aniii equipment. These materials were written by Jan Hygnsffom under the
direction of M,F, Dahab and W.E. V{oldt, Biotogical Systems Engineertn$ LW Chase Hatt, Univenity of Nebraska-Lincoln 68583.0726.
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Costsof Processes
Copy this form and use a separateone for each
processor area in your business.Use estimates
where actual costs are not available. This
information is important for deteimining economic
feasibility of pollution prevention options, and for
measuring the successof your efforts.

OperatingCosts

Processor Area:

Date:

Fh

&

Flazardousmaterials (See MSDS)

Cost per month

Subtotal

Tabor and equipment

Cost per month

i

Subtotal

January1995
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G a p i t aal n dA d d i l i o n a l ' C o s t s , , , ,
'
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l

. .
This section summarizesyour annual capital and miscellaneouscosts for each process
as it presently
t
r
exists.
. . .

Equipment purchase

$

Permitting
i ' ,

:

Constructionlinstallation, -$

'l

:

.

'

. ,

.

.

$

:

rContfacting'
i

Connectionsto utilities

$_

Training

Engineering

A

Start-up

$

$

q

v........................'.-

.

Tdtal annual capital'and additional costs

.

q,

TotalCostsfor Process
Annual operatingcosfs

$

Annual capital costs

$

Total costs

Matcrial in this.Polttrtiori Freue4fan TooI Kit is intcn4ed only n providi general information, Contdit.lour state and local tfr
affge; and uendor for infivioron
specift to: yoar biiness, locatinn, and equipment These materlals wtire written b! Jan llygnstrottt ut pr the
directian of M.F. Dahbb and W.E. Woldt, Biotogical Systems Engineeriagl LW Cruse Hall, lJnivercigr of Nebraska-Lincoln 68583-0726.
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Options
ScreeningPollutionPrevention
Copy this form and use a separateone for each

Pollution Frevention Option:

pollution prevention option you are considering
for your business.

Proposedby:
Briefly describe the option:

What will be affected by the option?
fl Hazardousmaterial(name)

I Hazardous waste

[] Non-hazardouswaste

! Product

Estimated impact

Date:

I

..

ti

.

or marnfenance
tr Changein horrs'ekeep.ing
't,',,", , t'
Ellnventorychange
I..,
t r E Q u i p m ce ha at n g-e' , - ,

What tvpe of option is this?

i',: . .,'
E.lur,mal:nlal1han89,,
-1
D,P.r,gess
ehangg- ',i '
.,'. ,.' _

Q Recycling
[ fteuse,,,off-site

Has this'option been'friqd.before.inl sirnilarworkplacese,tting?tr Yes

E No , Er'Uncertain

t
Is this a polrr change?:'[J.'Yes E'No --''
t . ' .

t

'

''-

A r e . t h e r -1"
e , e qr"+-'ru i p - p---i::r
n i ; a t e r i a.+l , -r €: q.'-l-'.-*,'
u i r " * 4 -s t E- '-''Y e s . f l N o : ' t

"

'

I

t:'

:: ,- :'-::

'r,

E Facilitymodifications
ArEthere
any other-le.quirements?
'
,, . ,

.:

.::_, :

tr Specialstorageor handling

Option approvedfor further evaluation:E Yes
f

f

't

tr No Date:

f

'..

'
:.'.'
Reason for acceptanceor non-acceptance:
:
'

Reconsider at later date?
: . :. :'
:

,

::'

.r

:

..

,,

.:

-.

:

-.

:

Materinlin ihie,Pdintidn:Preventiin Tial Kit'ii iittnthd only'te'proiile:general informqtian. Cqnt@t Wur EtoE and local ofc
offtee,'a4d;.vendors
for infsUh4ioin specif ta your husiaess,locdibn, and,gquiprent Theseriterials were wrifen by Jan Hygnstrom under the
dbeciian of M.F. Oalw4zlnA'W.U. Vtoldt, Biological Sy$emsEngineering,'LW Cluse Hall" Aniyenily.:of Ncbqska-Iincoln
:

..

.

:

r-:

-.
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TechnicalFeasibility
Here are questions to help you determine if
those pollution prevention options that passed
the initial screening phase are technically
feasible. Copy this form and use a separateone
for each pollution prevention option that has
passedthe screeningphase.

Pollution Prevention Option:

Proposedby:

Briefly describe the option:

Type of option:

u Equipment related

E Processrelated

tr Raw material related

I Personnelrelated

Why do you think this option is feasible?

What areas and personnel are affected?

Are required space and utilities available? ! No

tr Yes

E Uncertain

Wilt production quality or servicesbe affected? ! No
n Yes
! Uncertain
t1 High impact
If yes, how much? tr Low impact tr Medium impact

January 1995

'

Will productionor services,bestoppedto modfy or install a new system?
fl:No p Yes' i,n,IJncefain

.

,

\

.

2

III yes,now mucnl E F{our n Day: , E] Week
Y^.

:

a

t .

' .

' ,

'

or speclalexpeftlserequiredto operateor maintainthe new
l;escnDeany new ralnlng proceoures
svstem:
r

-

J

-'-

!

|

, ,

r ! - -

---'

Are new materialhandling,storage,or disposaltechniquesrequired?
'
tr Yesr . il'Unc-ertain
tr No

.

If yes,explainbriefly.

-r

Doesthe systemcfeateotherenvironrnentalor healthand safetyproblems?
E No , fl rYes E Uncertain
.
If yes,explainbriefly.

.
j

:

Other considerations or limitations:

Option approved for further.evaluation: El Yes
.

t

E No

Date:

.

Reasonfor acceptanceor non-acceptance:

Reconsider at later date? E Yes

fl No

Mateiiat in thispollutiain preventhn Toot Kit is intended only to prouide general ffirmatian. Contail your state antl local offuialst local Extension
"fft t, ;; ;"d"rs for informatinn speciJicto your business,-location,an{ equipment.Thesematerials were wrilten by ;lan Hygnstrom under the
Engineering LW ChnseHal!, IJnivenity of Nehiastld'Lineoln 68583-0726.
iirection of nt,F,.O.Anan-anaW.n. WoW, Biologicat Sysqemq
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EconomicFeasibility
Pollution Prevention Option:

Here are questions to help you determine if those
pollution prevention options that passedthe initial
screeningphaseare economicallyfeasible.Copy this
form and use a separateone for each pollution
prevention option that has passedthe screening
phase.

Proposedby:

Date:

Briefly describe the option:

OperatingCosts and Savings
Estimate monthly increasesor decreases
in operating costs attributable to the option.

Increase

Decrease

Hazardous material pufchase

$

$

Non-hazardousraw material purchase

$

$

Labor and equipment

$

$

Health and safety

$

$

Quality assurance

$

$

Insurance

$

$

Liability

$

$

Training

$

$

Utilities

$

$

Hazardouswaste handling and storage

$

$

Hazardouswaste treatment

$

$

Hazardouswaste disposal

$

$

Non-hazardous waste handling and storage

$

$

Non-hazardous waste disposal

$

$

Other

$

$

Totals

$

January 1995

Capital Gosts

.

'.
-:'
:' ':::
F.stimate
c.apitalcosts'ofimplertrenting,the
oplion.,
'--'

eosf
Eouioment ourchase
Construction/installation

$', ,,
$

Ensineerine
',

Peimitting '

"

$ ' . ,

Contractine
Training
: : .
'Start=up

$

:

. -

'$,

. .

,.

$

:

Other

$

'

.

.
;
Estimate all.new,revenues that wou,ld result ffom implementing the optidn. Potential:revenuelsoulc€sinclqde
recovered products from recycling, usable by-products, and increasedsales of products.
:

:

',

Source'of reve4ue

r :-

:

:

. ,'

,

- :

.

:

Revenuerpermonth

Total revenues

Option approved for further evaluation: E Yes
. 'Reason'for-agceptanccbr,aon-acgeptance;' '

,

tr No
'

,

.i ,

$_

Date:
. ,

l

...
'

.:
,
Reconsider at later date? tr Yes ;tr No' , , |
a

.

.

Material in this Poflution Preventinn Toot Kit is intended only to provide gencral informatbn. Contact your state and local officiats, locai Extension
office, and vendon for information speciftc to your business, locatian, an( eqaipment. Thcse maliri4ts were wlifren by Jan Hygnstrom under the
directian of M,F. Dahab and W.E. Woldt, Biotogicat Systzms Engineeriny', LW Chase Ha$ llnivenity of Nebraska-Lincotn 68583-0726.
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PollutionPrevention
OptionSummary
Copy this form and use a separateone for each
pollution prevention option in your business.
Keep a copy in your files for future reference.
You may choose to use an option at a later date,
or you may think of modifications.

Pollution Prevention Option:

Proposedby:

Date:

Briefly describe the option:

Why did you select or not select this option?

Is this option technically feasible at this time?

In the future? n Yes

ls this option economically feasible?

In the future? E Yes

I Yes

nNo

I No

n Yes

trNo

nNo

Estimate the reduction that will be achieved. Choose the measurementthat is easiest.
I H.azardousmaterial

DOunds

gallons

Vo

n Hazardous waste

pounds

gallons

Vo

! Non-hazardouswaste

pounds

gallons

Vo

If you decided not to implement change, did you still provide positive feedback for the idea; and
relate that the idea was worth lookine into? E Yes tr No

Additioml nob-s:

Material in this Pollution Preventian Tool Kit is intended only to provide general information. Contact lour state and local offuials, local Extension
offire, ond vendors Jor information specific to yoar husiness, Iocation, and,gQuipment. These materiak were wrilten by Jan Hygnstrom under the
direction of M.F. Dahab and W.E. Woldt, Biotogical Systems Engineering,'LW Chase Hall, IJniversity of Nebraska-Lincoln 68583-0726.
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Evaluationof PollutionPrevention
Project
This sheet will help you evaluate each pollution
preventionproject your businessundertakes.
Make copies of this blank form to use with each
one. Keep this on file to monitor the progress
your businessis making in preventingpollution.

Pollution Prevention Option Implemented:

Proposedby:

Date:

What waste stream or hazardousmaterial was targeted?
Why? E Regulated as hazardouswaste
tr Affected employee health

E Largest volume

E Most costly

E Waste reduction method was easy to implement

What changewas implemented?

Pollution Prevention Technique Involved:
E General housekeeping

I Basic operations

E Maintenance
E Storage
! Inventory

I Equipmentrnodification
n New equipmentpurchase
E Raw materialsubstitution

n
E
fl
I

Processmodification
In-housereuse
Off-site recycling
Wasteexchange

Were difficulties, encountereddurine trial implementation? Explain.

Were theseovercome? n Yes E No
How?

Prior to change $'

, After charige r$
Net change

,, ,

,'

$

Cost'bf implementation
'
How we're the following affected? '
:
.
.

:

. -

-

- .

i

E Decrease ,, E No change

Productquality/customersatisfaction tr Inlease
,

.':

.

,

'

r

,

Production

tr Increase

E Decrease

tr No change

Woiker/workptace safety

F.'lIncrease

E Decrease

n No.change

Waste generation

l-'l Increase

tr Decrease

E No ghange

E Increase
Businessliability fol pollutlon .
:
Businessimagewithin the community D Improve

i'.| Decrease'

'tr No change

E'Decrease

Er No change

Worker morale

Elncrease

Costs of handling, waste

E Increase.

, EDecre-ase. trNochange
.

a

E Decrease

tr No change

Did you feel projeci was succ'egsful?tr YrcsrE No Why or why uot?
:
',
Did you publicize thq,pollution preve4tion project within the following:
-.EI
Community
Association
E Business
.
. tr Trade
:
_ ' . _ . ,
. . '
How? E Newppdper article

E Trade magazine

F

tr TV spot

.,

E Radio spot E Trade association'meeting

nrt

tr Other

Was recogniti6l given to:the personwhb generatedthe idea? tr Yes tr No

Matetirt n}t i, tqltutin Preventiott Tpol W iyinttentlei o;ly'to Piovide general information Contactyour state anil'lacal off"Uh, lo al Efqstn
offiie; apd ye.ndonfor ffirmatian specifu to lour busittiss,location, and equipmcnt.;Ttieie ntaerials wzre wriiten by Jin Hygnstom under fhe
f fn
LW ChaseHall, Univentty of
tlirection of M.F. Dlhsb- ard W,E, lVoldt, Bnlolral Ststms Eriferind;
,Nebr

ToolKit
Evaluationof PollutionPrevention
Your feedbackis important to us! Pleasetake a minute to answer the following questionson both
sidesof this sheet.Then fold, securewith tape,and mail. Thanks!
1. The materialsin the tool kit:

Yes

Some

No

were helpful in understandingpollution prevention.

1

2

3

4

5

helpedme incorporatepollution preventioninto my business.

1

2

3

4

5

helped me reduce the amount of waste produced at my business. 1

2

a
J

4

5

By how much?
-

poundsper month.
gallonsPer month.

2. Read each of the statementsbelow and rank yourself at the presenttime. Next, think back to
your understandingabout each statementbefore using the tool kit. Circle the appropriatenumbersusing the following key:

1=
2=
3=
45=

ro understanding/involvement
little understanding/involvement
moderateunderstanding/involvement
good understanding/involvement
excellentunderstanding/involvement

How would you describeyour understandingof:
After using materials
the conceptof pollution prevention?

|

2

3 4 5

2

3 4

|

2

3 4 5

5

r

2

3 4 5

5

|

2

3 4 5

2

3

4

5

2

3

4

5

|

2

3

4

5

environmentalbenefitsof pollution prevention? |

2

3

4
4

pollution preventionmethods:including
good housekeeping,purchaseand inventory,
|
changesin equipment, raw material substitution,
changesin technology?
economicbenefitsof pollution prevention?

implementingpollution preventionin a business? |

2

3

Before using materials

r

5

3. WhatTool Kit did you receive?
fl

Drycleaning

n

Metalfinishing

n

Autobodyrepair

f] Vehiclemaintenance
I

FarmCooperative

4. In what state are you located?
5. tlow many peopledoesyour businessemployfull-time?

part-time?

NO POSIAGE
NECESSARY
IFMAILED
IN TIIE
{JNITED STATES

BUSINESSREPLY MATL
FIRST.CT,ASS
MAIL PERMITNO.355 LINCOLN NE
POSTAGEWILL BE PAID BYTHE ADDRESSEE

Dr. WayneE. Woldt
BiologicalSystemsEngineeringDepartment
Universityof Nebraska-Lincoln
P.O.Box 830726
Lincoln,NE 68501-9988
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